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YESTER  DEEP  LANDCULTURE. 

It  has  been  pretty  generally  known,  from  casual  notices  in  the 
newspapers  and  other  sources,  that  the  Marquess  of  Tweeddale 
has  been  engaged,  for  seversd  years,  in  carrying  on  extensive 
agricaltural  improvements  on  certain  parts  of  his  property  in  East 
Lothian.  It  was  early  understood  that  these  were  partly  of  an 
experimental  character,  comprehending  operations  affecting  the 
most  important  processes  of  husbandry  3  and  from  his  lordship's 
well-known  inventive  faculty  as  an  experimentalist,  together  with 
his  perseverance  and  skill  as  a  practical  farmer,  considerable  in- 
terest could  not  fail  to  be  felt  in  the  results.  These  results,  as 
realised,  from  time  to  time  transpired,  and  they  were  such  as  not 
only  to  surpass  what  the  most  sanguine  improver  could  have  anti- 
cipated, but  even  to  excite  no  small  degree  of  surprise.  Now  that 
the  entire  process  of  improvement  has  been  completed,  and  the 
success  of  the  means  employed  fully  established,  an  account  of  the 
whole  has,  at  the  Marquess's  desire,  been  drawn  up  by  Mr  Ste- 
phens, and  published  in  the  work  mentioned  below,*  not  only  that 
the  curiosity  of  the  agricultmral  community  may  be  gratified,  but 
that  they  may  have  it  in  their  power  to  put  in  practice  the  new 
system,  and  benefit  by  his  lordship's  discoveries,  inventions,  and 
experience. 

A  more  able  expositor  of  the  Marquess's  views  and  practice 
could  not  well  have  been  found  than  the  author  of  T^e  Book  of  the 
Farm.  Familiar  with  all  the  different  existing  modes  of  culture, 
no  one  is  better  acquainted  with  their  merits  and  defects,  and  more 
able  to  appreciate  justly  the  real  value  of  what  claims  attention  as 
a  new  and  important  process.     He  informs  us  that,  since  improve- 

*  The  Yeiter  Deep  Land-OuUtere;  being  a  detailed  Account  of  the  Method  ofCulti- 
taiion  which  hat  been  sttecettfullypractued  for  severiU  Yean  by  the  Marquett  of  Tweed- 
(Me  ai  Te$ter.  By  Hbkrt  Stbphbns,  F.R.S.R,  Author  of  The  Book  of  the  Farm. 
Wm.  Blackwood  and  Sonsj  Edinbargh  and  London.    1855. 
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mentg  were  began  at  Tester  in  1832,  he  has  had  many  opportani- 
ties  of  witnessing  all  the  different  operations  put  in  practice ;  and, 
early  impressed  with  their  importance,  as  the  foundation  of  a  mode 
of  farming  so  very  different  from  what  is  in  ordinary  use  as  to 
merit  the  appellation  of  a  New  System,  he  viewed  them  from  the 
first  with  a  high  de^ee  of  interest.  In  directing  public  attention 
to  them,  he  has  made  it  his  endeavour,  he  informs  us,  to  do  so  in 
terms  tne  most  succinct,  clear,  unexaggerated,  and  practical  he 
could  command ;  and  we  must  be  permitted  to  congratulate  him 
on  having  fully  accomplished  his  object.  A  more  distinct  and 
lucid  statement— one  which  conveys  more  readily  to  the  mind  of 
the  reader  a  clear  conception  of  the  whole  case — we  have  seldom 
happened  to  peruse ;  while  the  more  scientific  bearings  of  the  sub- 
ject are  treated  in  a  manner  which  leaves  little  to  be  desired. 

The  Tester  mode  of  cultivation,  as  far  as  it  has  the  character  of 
an  ori^nal  process,  may  be  expressed  in  a  few  words :  It  is  a 
method  of  breaking  up  and  pulverising  the  subsoil  to  a  consider- 
able depth,  and  then  raising  it  upwaras  so  as  to  mix  it,  in  any 
required  quantity,  with  the  surface-soil ;  and  this  it  effects  by  means 
of  a  subsoil-trench-plough  of  peculiar  construction.  But  its  chief 
merit  is  not  seen  in  regarding  it  simply  by  itself;  it  admirably 
adapts  itself  to  the  other  great  ameliorating  processes  to  which 
the  soil  is  subjected,  and  renders  them  more  complete.  Assuming 
thorough-draining  as  an  essential  prerequisite,  it  appears  to  be  the 
only  method  hitherto  devised  which,  on  the  one  hand,  gives  full 
effect  to  that  operation,  and  derives  from  it  all  the  advantages  of 
which  it  is  susceptible;  while,  on  the  other,  it  deepens  and  im- 
proves the  plant-growing  soil,  and  brings  it  into  a  condition  which 
best  fits  it  for  benefiting  from  manures  and  atmospheric  influences. 
It  may  be  regarded,  therefore,  not  only  as  an  important  discovery 
in  itself,  but  also  just  such  a  one  as  was  needed  to  give  fuU  effect 
to  many  of  the  most  important  improvements  lately  introduced 
into  agriculture.  This  will  appear  more  fuUj  as  we  follow  Mr 
Stephens  into  some  of  the  details  with  which  his  work  furnishes  us. 

The  lands  which  have  been  the  subject  of  these  operations  con- 
sist of  three  farms,  lying  chiefly  in  the  parish  of  Tester,  and  ex- 
tending to  not  much  short  of  1000  acres.  Occupying  the  inclined 
plane  formed  by  the  northern  slope  of  the  Lammermuirs,  they  are 
averted  from  the  direct  rays  of  the  sun,  and  rise  from  400  to  750 
feet  above  the  level  of  the  sea.  The  fall  of  rain  in  1853  is  stated  at 
22.6  inches,  and  in  1854  at  19.6  inches,  from  which  the  general  ave- 
rage mav  be  inferred.  The  mean  annual  temperature  is  about  44°. 
The  geological  character  of  the  district  is  not  particularly  specified 
by  Mr  Stephens — an  omission  which  will  perhaps  be  regretted  by 
some^  of  his  readers.  The  prevailmg  formation  is  the  carboniferous, 
forming  a  part  of  the  great  Lothian  coal-field ;  and  the  lands  in 
question  have,  no  doubt,  for  their  subjacent  rock,  chiefly  the  sand- 
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Btones^  «(  the  coal  formation.  Upon  these  the  transition  rocks  of 
tlie  LammeniHiir  range  appear  occasionally  to  obtrude ;  and  there 
are  probably  some  portions  of  trap.  The  more  superficial  deposits 
consist  of  clay  of  various  colours  and  consistency,  and  contaming 
nnmerous  boulders,  or  roHod  pieces  of  rock,  often  of  considerable 
dimensions.  This  is  sometimes  surmounted  by  deposits  of  gravel. 
In  the  lower  portions  of  the  district,  true  alluvial  deposits  occur. 
Formed  chiefly  by  the  decomposition  of  the  sandstone  rooks,  the 
surface-soil  contains,  for  the  most  part,  a  considerable  portion  of 
sand.  A  lar^e  proportion  of  the  surface  of  Yester  Mains,  before  it 
was  improvea,  consisted  of  a  thin  wet  clay ;  that  of  Danskine  of 
poor  stiff  sandy  day,  with  interspersed  patches  of  bog ;  that  of 
Broadwoodside  partly  of  the  same,  and  partly  of  a  poor  stiff  tena- 
cious clay.  These  facts  are  suflScient  to  show  that  the  Marquess 
had  few  natural  advantages  in  his  favour,  either  in  the  physical 
condition  of  the  country,  or  the  character  of  the  soil ;  and  this  cir- 
cumstance testifies  strongly  to  the  excellence  of  the  principle  by 
which  such  important  results  have  been  obtained  from  subjects  so 
unpromising.  Before  the  improvementsinquestionwerecommenced, 
228  acres  were  valued  at  7s.  an  acre ;  235  at  10s.  an  acre ;  and 
the  rest  at  about  14s.  per  acre.  So  inferior  was  the  soil  of  Yester 
(the  best  portion  of  the  lands)  generally  regarded  by  the  neighbour- 
ing farmers,  that  one  of  them  was  heard  facetiously  to  remark, 
that  "  he  hoped  the  Marquess  of  Tweeddale  would  always  keep 
Yester  Mains  in  his  own  hand,  as  it  would  give  him  a  very  good 
idea  what  hia  land  was  worth." 

As  might  have  been  expected  from  the  nature  of  the  subjacent 
rocks,  the  subsoil  is  occasionally  sandy  and  friable — so  much  so  on 
the  lands  of  Danskine.  that  after  breaking  through  a  layer  of  moor- 
band->pan,itwa8  found  sufficiently  open  to  admit  of  subsoil  trench- 
ploughing  being  dispensed  with.  In  other  instances  the  subsoil 
consisted  chiefiy  of  variously  coloured  clay,  stiff  and  retentive. 
The  moorband  -  pan  was  of  **  two  different  textures,  one  fine- 
grained, the  other  coarse-grained,  cemented  together  in  a  black 
ferruginous  matrix.  They  were  found  about  8  inches  under 
the  surface.  The  fine-grained  was  light  in  colour,  and  formed  a 
continuous  bed  of  several  vards'  extent  in  length  and  breadth.  The 
coarse-gi'ained  occurred  chiefly  in  masses.  The  pan  was  from  the 
thickness  of  a  film  to  3  or  6  inches.  It  yielded  to  the  plough  in 
niany  cases ;  in  others  it  had  to  be  broken  up  with  hand-picks.  On 
expcwure  to  the  air  or  frost,  both  kinds  mouldered  down  into  their 
constituent  parts,  and  would  have  easily  incorporated  with  the  soil, 
but,  having  risen  in  masses  when  brought  to  tne  surface,  were  ear- 
ned off  the  fields  along  with  the  stones.  More  than  one  year 
elapses  ere  the  pan  entirely  moulders  away." — P.  21. 

As  the  basis  of  all  improvement  in  sucn  a  case,  without  which 
every  other  operation  would  have  been  impracticable  or  nugatory, 
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*the  lands  were  first  aubjected  to  a  sjatem  of  thoroueh-drainage. 
The  drains  were  dug  30  inches  below  the  bottom  of  me  open  fur- 
rows of  the  rounded  ridges,  which  was  equal  to  33  inches  below 
the  level  surface  of  the  ground,  and  placed,  in  one  of  the  farms, 
18  and  30  feet  apart,  in  another  15  to  18,  and  in  the  third  18  feet 
apart.  The  main  drains  were  always  duff  4  feet  dee^.  The  drains 
were  bottomed  with  horse-shoe  tiles  and  soles,  having  gravel  oc- 
casionally placed  above  them ;  but  it  was  found  that  the  surface- 
earth  turned  into  the  drain  answered  all  necessary  |)urpo8es.  The 
drains  placed  widest  apart — that  is,  at  30  feet — were  found  to  dram 
the  land  sufficiently,  especially  when  followed  by  deep  ploughing, 
by  which  the  escape  of  the  water  is  greatly  facilitated.  The  ex- 
pense of  thorouffh-drainine  at  Tester  was  £5,  9s.  6d.  the  imperial 
acre.  This  is  less  than  the  op^ation  would  cost  if  done  in  the 
same  effective  manner  in  many  parts  of  the  country. 

So  far  there  is  nothing  peculiar  in  the  treatment  to  which  these 
lands  were  subjected.  The  draining  was  conducted  as  it  is  in  most 
other  instances,  only  care  being  taken  that  it  should  be  effectual. 
But  on  endeavouring  to  carry  into  effect  the  next  important  step 
in  his  system,  that  of  deep  ploughing,  such  difficulties  were  en- 
countered with  the  implements  in  ordmary  use,  that  the  Marquess 
was  thrown  upon  his  inventive  resources.  When  a  furrow  10  or 
13  inches  in  depth  was  attempted  with  the  common  plough,  it  was 
found  incapable  of  clearing  itself  of  the  furrow-slice,  and  had  such 
a  tendency  to  rise  upwards,  owing  to  the  form  of  the  mould-board, 
that  the  operation  became  most  oppressive  both  to  the  ploughman 
and  horses.  Such  an  alteration,  therefore,  required  to  oe  made  in 
the  shape  of  the  mould-board  as  would  obviate  these  evils ;  and 
the  experiments  undertaken  with  this  view  resulted  in  the  con- 
struction of  the  TwEEDDALE  PLOUGH.  Mr  Stephens  gives  a  very 
particular  description  of  this  implement ;  suffice  it  to  say  in  this 
place,  that  by  means  of  an  elongated  and  convex  mould-board,  in- 
stead of  pressing  against  the  furrow-slice,  it  separates  it  at  once 
from  the  land  side  with  its  breast,  and  causes  it  to  slip  along  a 
straight  inclined  plane,  from  the  point  of  the  sock  to  the  ear  of  the 
mould-board,  on  reaching  which  it  falls  away  by  its  own  gravity. 
It  will  readily  be  understood  that  a  mould-board  of  this  form,  in 
which  a  concave  curvature  is  wanting,  is  not  calculated  to  turn 
over  the  furrow-slice ;  it  rather  pushes  it  aside,  partially  upheaves 
it,  and  breaks  it ;  at  the  same  time  it  leaves  a  clean,  broad,  flat- 
soled  furrow,  a  point  of  much  importance  when  it  is  to  be  followed 
by  the  subsoil-trench-plough.  This  plough,  "  with  four  horses, 
clears  a  furrow  of  15  or  16  inches  m  depth,  and  14  inches  in 
breadth.  It  cuts  the  furrow  square  on  the  land  side,  and  makes  its 
sole  flat  and  smooth.  Two  men  go  with  the  plough  when  four 
horses  are  employed  in  it.  One  man  holds  it  with  uie  same  ease 
as  he  would  a  common  plough ;  and  the  two  men  dividing  the  time 
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of  the  yoking  between  them,  the  labour  to  each,  in  the  course  of 
the  day,  is  not  so  fatiguing  i^  a  day's  work  of  common  ploughing. 
To  show  the  ease  of  holding  this  plough,  some  men  can  temper  the 
irons  so  as  to  enable  it  to  go  from  20  to  30  yards  without  any  one 
holding  the  stilt&  It  ploughs  an  imperial  acre  in  the  course  of  a 
working  day  of  ten  hours.  It  has  ploughed  20  acres  in  eighteen 
days."— P.  36. 

When  the  surface«soil  is  shallow,  this  plough  necessarily  pene- 
trates a  good  way  into  the  subsoil,  but  it  by  no  means  acts  upon  it 
in  such  a  way  as  to  realise  the  idea  its  inventor  had  formed  as  to 
the  uses  to  which  the  subsoil  mieht  be  converted.  That  idea  was, 
not  merely  to  stir  and  pulverise  the  subsoil,  but  to  raise  it  upwards, 
in  any  quantity  that  might  be  thought  expedient,  and  mix  it  with 
the  surface-soil,  so  that  it  might  be  gradually  assimilated  to  it,  and 
directly  contribute  to  the  nutriment  of  plants.  It  was  thought 
that  the  operation  was  left  incomplete,  and  that  not  only  was  the 
under-soil  allowed  to  remain  unserviceable  in  the  cause  of  vegeta- 
tion, but  might  even  be  productive  of  injury  to  it,  if  left  in  a  com- 
pact and  dormant  ^  state,  oelow  the  depth  to  which  the  Tweeddale 
plough  penetrated,  even  though  that  might  extend  to  16  inches. 
The  mere  breaking  up  of  the  subsoil  might  have  been  accomplished 
by  Bead's  four-wheel  subsoil-plough,  or  pulveriser;  *  but  more 
than  this  it  could  not  effect ;  and,  besides,  being  worked  with  only 
two  horses,  it  was  not  an  implement  of  sufficient  power  to  answer 
the  Marquess's  views.  His  mechanical  ingenuity  was  therefore  again 
put  in  requisition  ;  and  by  the  substitution  of  a  new  sock  and  in- 
clined plane  for  the  old  share  in  Bead's  implement,  he  at  once 
changed  its  character^  and,  by  a  beautifully  simple  expedient,  com- 
pletely attained  his  object.  This  subsoil-raising  plough,  to  desig- 
nate It  by  its  most  characteristic  property,  and  by  which  it  differs 
from  every  other,  is  so  minutely  and  perspicuously  described  by 
Mr  Stephens,  that  it  might  be  readily  constructed  from  his  account, 
and  to  that  we  must  refer  for  a  complete  notion  of  it.  Its  main 
features  consist  of  a  triangular  sock,  having  a  steel  cutter,  or  sharp 
prominent  edge,  on  each  side ;  it  is  somewhat  convex  above,  ana 
the  strong  shank  or  coulter  which  connects  it  with  the  plough  is 
inserted  near  its  middle.  The  important  member  on  which  so 
much  of  the  peculiar  action  of  the  plough  depends  is  the  tail-board, 
fixed  to  the  hinder  part  of  the  sock,  18  inches  long  by  7  inches 
broad,  and  inclining  upwards  at  an  angle  which  may  be  varied  ac- 
cording to  circumstances.  A  single  wheel  in  front  regulates  the 
depth  of  furrow.  This,  the  Tweeddale  SubsoHrtrench^lough^  as 
it  has  been  named,  is  intended  to  follow  the  Tweeddale  plough, 
previously  referred  to. 

*  A  good  figure  of  this  plough  may  be  seen  in  the  article  Agriculture,  in  the  cur- 
rent edition  of  the  EneydopcedidL  Britannica, 
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The  immediate  efibci  (says  Mr  Stephens)  of  the  broad-feathered  eook  operat- 
ing on  the  subsoil,  is  to  cut  the  furrow-sole  smooth  and  entirely  flat,  in  order  that  no 
hiu-d  ridglets  of  the  subsoil  shall  be  left  standing  on  the  bottom  of  the  furrow.  The 
bottom  furrow  thus  cut  smooth  and  flat,  at  least  19  inches  below  the  surface,  the  loose 
subsoil  raised  firom  it  is  carried  along  the  sock  in  an  inclined  plane  in  an  up- 
ward direction,  to  bring  it  within  reach  of  the  surface-soil.  When  it  has  reached  the 
top  of  the  inclined  plane,  by  which  it  has  been  elevated  9  inches  aboTe  the  bottom 
furrow,  it  falls  over  its  ends  and  sides,  bringing  in  its  fall  a  portion  of  the  surface- 
soil,  and  both  are  commixed  before  reaching  the  bottom  of  the  furrow,  to  fill  up  the 
▼oid  continually  forming  under  the  inclined  plane  or  tail-board  in  its  passage  through 
the  subsoil.  So  intimately  are  the  soil  and  subsoil  thus  commixed,  that  on  dij^ing 
pits  through  the  ploughed  and  trenched  soil  and  subsoil  with  the  spade,  there  is  an 
immediate  alteration ;  but  in  a  year  or  two  afterwards  the  mixture  appears  all  upper 

soil,  and  the  subsoil  to  have  disappeared the  immediate  effect  of  this 

mode  of  subsoil-trench-ploughing  is  to  pulverise  the  entire  ground  to  the  depth  of 
both  soil  and  subsoiL  The  soil  and  subsoil  are  more  intimately  mixed  by  this  mode 
of  subsoil-trench-ploughing  than  by  the  spade,  and  the  reason  is  easily  given.  The 
Bubsoil-trenoh-plough  raises  up  a  portion  of  the  subsoil  by  degrees,  and  rubs  it  against 
a  corresponding  portion  of  the  upper  soil,  laid  over  in  the  furrow-slice  by  the  plough 
that  has  gone  before  ;  and  on  the  subsoil  losing  the  support  of  the  inclined  plane  of 
the  subsoil-trench-plough,  both  sorts  of  soil  fall  together  over  the  end  and  sides  of  the 
incline  upon  the  bottom  furrow  ;  whereas,  when  soils  are  mixed  in  trenching  by  men 
with  the  spade,  masses  in  spadefuls  are  placed  together,  side  by  side,  and  not  innu- 
merable small  portions  of  mixed  loose  mould.  A  great  difference  exists  between  a 
mixture  of  spadefuls  and  that  of  loose  mould. — P>  46. 

In  the  case  of  the  Tester  farms,  the  operations  of  both  the 
ploughs  in  question  were  much  obstructed  by  the  occurrence  of 
boulders.  For  a  time  these  were  the  cause  of  much  annoyance  in 
the  breakage  of  harness  and  implements,  fretting  the  horses,  &c., 
until  the  plan  was  adopted  of  allowing  the  horses  to  take  their  own 
way,  when  they  instantly  stood  still  on  encountering  such  an 
obstacle,  the  plough  was  slipped  over  it,  and  the  place  marked 
that  the  stone  might  be  immediately  removed.  Similar  obstruc- 
tion was  occasioned  by.  the  moorband-pan,  which  was  found  in 
many  places  about  8  inches  under  the  surface,  and  from  4  to  5 
inches  thick.  When  not  of  great  thickness,  it  was  readily  broken 
up  by  the  plough;  but  in  other  instances  it  had  to  be  cut  through 
on  the  land  side  of  the  furrow  with  the  mattock.  This  substance 
was  found  chiefly  in  the  wettest  part  of  the  fields ;  and  after  the 
moisture  was  removed,  it  showed  no  tendency  to  form  again.  By 
both  of  these  obstructions  a  considerable  amount  of  additional 
labour  and  expense  was  necessarily  occasioned ;  but  as  they  are 
incident  only  to  certain  localities,  they  need  not  generally  be 
taken  into  account  in  the  estimate  of  the  cost  attending  this  ppera- 
tion.  Allowance  being  made  for  them  in  this  instance,  the  entire 
cost  of  subsoil-trench-ploughing  on  the  Tester  farms  stands  as 
follows : — 

Four  men  and  four  pairs  of  horses  trench-ploughing  an  imperial 

acre  a-day,  at  12s.  each  pair,  .£280 

One  man  turning  out  stones,  per  acre,  0    2    0 

Carting  and  sledging  off  stones,  per  acre,  0    3    0 

Making  the  cost  per  imperial  acre,  £2  13    0 
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If  we  add  to  this  the  expense  of  thorongh-draining,  fonnerly 
mentioned,  the  conjoint  cost  amounts  to  £8,  2s.  6d.  per  imperial 
acre.  When  we  consider  the  effective  manner  in  which  these  two 
great  fondamental  operations  were  performed,  their  permanent 
character,  and  the  vast  improvement  effected,  as  evinced  by  the 
quantity  and  quality  of  the  produce,  we  eannot  regard  this  expend- 
iture as  in  any  degree  excessive :  on  the  contrary,  it  is  such  as 
may  be  incurred  even  in  unfavourable  circumstances,  as  in  the 
case  before  us,  with  every  prospect  of  an  adequate  remuneration. 

Into  the  consideration  of  the  system  of  farming,  as  practised  at 
Yester,  after  the  improvements  above  mentioned  were  completed, 
it  is  unnecessary  to  enter  in  this  place.  It  was  judiciously  adapted 
to  the  ahered  state  of  the  soil  and  subsoil,  and  the  greatly-amended 
conditions  in  which  the  crop  was  in  every  respect  to  be  placed. 
But  even  in  his  ultimate  treatment  of  the  soil,  and  its  ordinary 

S reparation  for  cropping,  the  Marquess  is  an  advocate  for  much 
eeper  ploughing  tnan  is  usually  practised — as  indeed  might  have 
been  expected  from  a  due  appreciation  of  the  principles  on  which 
the  advantages  of  trench-ploughing  in  a  great  measure  depend.  He 
is  of  opmion  that  no  furrow  should  be  less  than  8  inches  in  depth 
for  a  seed-furrow,  and  10  inches  for  lea-ploughing.  And  conform- 
ably with  this  view,  he  has  constructed  what  is  called  the  Yester 
Plough^  which,  of  smaller  size  than  the  Tweeddale  plough,  and 
drawn  by  two  horses,  has  its  mould-board  formed  on  the  same 
principles  as  the  last-named  instrument.  It  readily  attains  the 
desired  depth,  and  dthou^h  the  furrow-slice  does  not  appear  so 
smooth  and  perfect  as  in  Tea-ploughing  by  the  ordinanr  ploughs, 
the  work  is  yet  considered  highly  satisfactory,  as  it  bnn^s  the 
soil  into  an  excellent  state  for  easy  working,  safe  sowing,  ana  easy 
harrowing.* 

But  let  us  now  briefly  advert  to  the  results  obtained  by  this 
process  of  culture,  without,  in  the  meanwhile,  entering  further 
mto  its  details,  which  will  be  best  learnt  from  Mr  Stephens^ 
account. 

The  estimated  money  value  of  these  farms,  before  the  improve- 
ments were  undertaken,  has  been  already  mentioned ;  it  did  not 
exceed,  on  an  average,  10s.  an  acre.  They  are  now  regarded  as 
worth  458.  or  50s.  per  acre.  Wheat  was  formerly  attempted  to 
be  grown  at  Danskme  after  bare  fallow;  but  in  some  seasons  the 
crop  was  so  poor  as  not  to  be  worth  the  cost  of  reaping.  Turnips 
were  raised  on  the  driest  and  best  part  of  a  field ;  but  neither  they 
nor  the  pasture,  in  the  best  seasons,  were  fitted  to  fatten  stock. 
The  contrast  betv^een  this  and  Ithe  subsequent  state  of  things  is 
yery  striking.  The  crop  of  wheat,  on  a  portion  of  the  same  farnii 
ui  1852,  was  5^  quarters  per  imperial  acre,  and  was  of  a  quality 

*  See  this  Jonrnal  for  January  1850,  p.  265. 
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to  weigh  18  stones^  l3  lb.  per  boll  of  4  bnabels,  or  66^  lb.  per 
bushel — a  great  weight,  as  Mr  Stephens  may  well  remark,  for 
wheat  grown  upwards  of  700  feet  above  the  leyel  of  the  sea.  A  sub- 
sequent crop  ot  hay,  on  the  same  field,  amounted  to  250  stones  per 
imperial  acre.  26^  acres  of  another  field,  on  the  same  farm,  pro- 
duced, in  1853, 22f  bushels  of  wheat  the  acre,  realising  £10,  Is.  4d. 
the  acre ;  and  the  remaining  16f  acres  produced  38;^  bushels  of 
barley  the  acre,  realising  £9^  28.  6d.,  so  that  the  whole  produce 
of  the  field  that  year  raised  £436,  12s.  l^d.  Before  thorough- 
drainage,  the  oats  on  Danskine  farm  yielded  about  30  bushels  the 
acre ;  after  that  operation  the  yield*was  above  40  bushelsb  When 
deep-ploughing  and  manuring  were  superadded,  the  increase  ex- 
ceeaed  40  bushels  of  wheat — ^instead  of  30  bushels  of  oats — an 
increase  in  weight  of  grain  of  at  least  630  lb.  to  the  acre.  Fart 
of  this  improved  fertility  must  be  ascribed  to  a  heavy  manuring  of 
black  vegetable  matter  from  an  adjoining  moss ;  but  this  would 
probably  have  been  of  comparativriy  little  value  but  for  the 
previous  draining  and  deep-ploughing,  for  it  is  Ihe  property  of 
these  operations  to  give  increased  efficacy  to  every  kind  of  manure 
that  is  applied.  A  field  on  Yester  Mains,  after  subsoil-trench- 
ploughmg,  and  manuring  with  farmyard  dung  on  bare  fallow, 
produced  38^  bushels  of  wheat  per  acre;  previously  to  trench- 
ploughing,  and  after  thorough-drainiug,  the  same  field  yielded 
only  29  bushels  of  oats.  Another  field,  after  the  full  process  of 
improvement)  yielded  61  bushels  of  oats  the  acre,  previously  only 
87  bushels, — ^making  a  difference  of  1080  lb.  of  grain  per  acre  to 
testify  in  favour  of  tne  new  system.  An  improved  field  on  Broad- 
woodside  produced  43^  bushels  of  oats  per  acre  in  1851,  and  39 
bushels  of  barley  in  1853.  These  instances  will  be  sufficient  to 
convey  some  idea  of  the  vast  increase  in  produce  resulting  from 
the  treatment  to  which  the  soil  was  subjected.  But  it  is  still  more 
remarkable  in  the  case  of  green  crops,  turnips,  and  grass.  In  fields 
where  the  crop  of  turnips  did  not  previon^y  exceed  12  or  15  tons 
the  acre,  30  tons  were  afterwards  obtained  of  the  best  quality. 
250  stones  of  hay  the  acre  must  be  regarded  as  a  heavy  crop  ;  and 
the  maintenance  on  the  same  space  of  three  ewes,  with  their  lambs, 
many  of  them  double,  testifies  strongly  to  the  feeding  power  of 
the  herbage  on  the  improved  pastures.  The  quality  of  the  grain 
has  undergone  an  improvement  no  less  strikmg  than  the  increase 
in  quantity.  The  wheat  is  clear  and  flinty,  indicating  the  presence 
of  an  unusually  large  proportion  of  gluten  ;  and  it,  as  wdl  as  the 
barley,  now  ootains  the  highest  prices  in  the  Haddington  market, 
where  it  comes  into  competition  with  the  best  kinds  of  grain 
reared  in  the  kingdom. 

Such  are  the  nature  and  extent  of  the  benefits  arising  from  the 
method  of  culture  which  we  have  briefly  indicated  rather  than 
described.    They  are  so  striking  and  important  that  they  cannot 
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be  r^arded  in  any  other  Kght  than  as  afiEordin^  decisive  evidence 
8ft  to  the  Bonndness  of  the  principles  on  which  the  system  is 
foimded.  They  have  been  demonstrated  in  so  many  instances, 
and  in  snch  a  variety  of  circomstances,  as  to  exclude  the  idea  of 
any  accidental  advantages  having  influenced  the  results ;  and  we 
may  safely  affirm  that  this  method  rests  its  daims  to  general 
adoption  on  its  intrinsic  merits.  It  would  be  highly  satisfactory 
if  we  could  appreciate  or  estimate  the  influence  of  all  the  circum- 
stances conuected  with  this  process,  which  contribute  to  the  in- 
creased fertility  of  the  soil,  and  improvement  in  the  character  of 
its  produce.  Even  in  the  present  improved  state  of  our  knowledge 
of  sdentific  agriculture,  this,  however,  cannot  be  done.  But  some 
of  these  influences  are  sufficiently  obvious ;  of  others,  more  latent, 
we  can  infer  the  beneficial  action ;  and  it  is  important  to  remark, 
that  as  far  as  we  can  form  an  idea  of  them,  the  method  of  cultiva- 
tion in  question  appears  fitted  to  execute  them  to  full  operation, 
and  turn  them  to  the  best  possible  account. 

With  the  notions  which  formerly  prevailed  on  the  subject,  it 
must  have  appeared  an  obvious  objection  to  the  Marquess's  system, 
to  mix  the  supposed  useless,  and  in  many  cases  deleterious,  sub- 
stance of  the  subsoil  with  the  well-conditioned  upper  mould.  It 
was  natural  to  think  that  the  bad  qualities  of  the  former  would  not 
only  render  it  worthless  in  itself,  but  that  it  would  impart  them 
more  or  less  to  the  soil  with  which  it  was  thus  brought  in  contact. 
Now  it  is  in  opposition  to  this  long-established  and  very  natural 
conviction  that  agriculturists  must  hasten  to  realise  the  important 
fact,  that  subsoil,  of  whatsoever  description,  can  by  one  process  be 
rendered  innocuous,  and,  by  another  and  subsequent  process,  be 
made  positively  usefiiL  From  being  an  unsafe,  it  can  be  rendered 
a  safe  substance ;  nay,  from  being  a  poison  it  can  be  converted 
into  a  nutriment  to  plants.  By  being  tnoroughly  dried  its  nature 
is  entirely  altered ;  it  becomes  more  or  less  friable,  and  only  re- 
quires to  be  broken  up,  comminuted,  and  upraised,  in  order  to  be 
laid  open  to  the  action  of  new  influences,  to  enter  into  new  combi- 
nations, and  gradually  acauire  the  character  of  a  plant-rearing 
substance.  If  the  process  be  carried  on  too  hastily,  or  too  large  a 
quantity  of  the  suosoil  be  all  at  once  thrown  among  the  surface^ 
soil,  a  temporary  injury  may  be  occasioned  to  the  latter.  It  is 
indeed  canaidly  admitted  that  this  happened  in  some  instances  on 
tbe  Tester  farms,  especially  in  fields  where  the  subsoil  consisted  of 
a  very  bad  poor  clay,  lout  even  in  these  cases  it  was  not  long 
before  a  complete  assimilation  took  place  between  the  two  ingredi- 
ents. It  may  be  mentioned  as  an  instance  of  the  chemical  change 
prodaced  by  drying — in  other  words,  thorough-draining  the  sub- 
B(nl — that  where  oxide  of  iron  exists,  as  it  so  often  does  in  damp 
nndrained  land,  it  is  in  the  state  of  protoxide,  which  is  soluble  in 
water,  and  always  hurtful  to  vegetation ;  but  when  the  land  is 
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dried,  the  action  of  the  air  converts  this  protoxide  into  peroxide, 
which  is  insoluble  in  water,  and  therefore  not  injarions  to  vegeta- 
tion. The  experience  of  most  cultivators  has  probably  brought 
under  their  notice  instances  of  the  bad  effects  of  subsoil;  in  all  such 
cases  it  must  be  regarded  as  having  been  brought  in  contact  with 
the  roots^of  plants,  or  with  a  healthy  soil,  in  an  unfit  state ;  it  could 
not  execute  functions  for  which  it  was  unprepared,  and  any  other 
result  than  an  unfavourable  one  could  not  reasonablv  be  expected. 
It  may  help  to  remove  the  erroneous  notions  tnat  prevail  re- 
specting the  character  of  subsoils,  and  also  to  illustrate  tne  benefits 
of  the  operations  to  which  we  have  been  directing  attention,  to 
consider  for  a  moment  the  manner  in  which  soil  fitted  for  the 
growth  of  plants  was  naturally  at  first  formed,  or  is  now  in  process 
of  formation  on  parts  of  the  earth's  surface.  When  the  great  geo- 
logical convulsions  ceased,  and  the  matter  composing  the  earth^s 
crust  settled  down  to  the  configuration  which  its  outline  now  pre- 
sents, there  could  be  no  soil,  properly  so  called,  on  its  surface. 
That  surface  must  have  consisted  either  of  naked  rock,  loose  debris, 
or  gravel,  sand,  and  clay,  produced  by  the  action  of  water.  But 
when  these  substances  had  been  exposed  for  a  length  of  time  to 
the  action  of  the  atmosphere,  and  the  various  meteoric  phenomena 
which  take  place  in  it,  the  surface  would  undergo  a  gradual  change, 
portions  would  become  disintegrated,  and  crumble  down  into  fine 
particles.  These  in  time  would  form  an  incipient  soil,  sufficient  for 
the  seeds  of  plants  to  germinate  in ;  the  plants  would  grow  and 
decay,  composing  l)y  their  remains  a  vegetable  earth  to  mingle 
with  the  mineral  earth.  For  a  length  of  time  the  soil,  thus  pro- 
vided with  its  two  proper  ingredients,  would  continue  to  increase  in 
quantity,  receiving  additions  both  from  above  and  below, — above, 
from  the  further  decay  of  vegetation,  with  the  addition,  at  length, 
of  a  certain  portion  of  decayed  animal  matter,  and  below ;  from  the 
further  disintegration  of  the  rock,  or  debris  of  rocks.  This  process 
of  double  increase  would  continue  till  the  soil  became  so  thick  as  to 
form  a  covering  sufficient  to  screen  the  subjacent  substances  from 
the  action  of  the  atmosphere,  when  they  would  cease  to  make  any 
further  contribution  of  materials  to  the  soil,  and  sink  into  a  state 
of  comparative  dormancy.  The  water  that  percolated  through  the 
layer  of  soil  would  stagnate  among  the  substances  lying  beneath, 
become  impregnated  with  iron  and  other  mineral  matter ;  and  the 
process  of  change  previously  going  on  having  terminated,  the 
various  substances  would  become  inert,  and  more  or  less  indurated, 
and  that  condition  would  be  produced  which  we  call  subsoil.  But 
as  it  was  by  intercepting  the  influence  of  the  atmosphere  that  the 
underlying  substances  ceased  to  contribute  to  the  soil,  it  is  obvious 
that  anything  that  tends  to  restore  that  influence  will  reinduce  the 
same  results  as  before.  Let  the  whole  stratum  of  soil  be  removed, 
and  the  process  we  have  described  will  begin  anew ;  or  let  it  be 
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broken  up,  rendered  thoroughly  porous  and  permeable  to  the  air, 
and  the  process  will  be  continued ;  or,  better  still,  let  both  the 
stratum  of  soil  and  the  underlying  substances  be  broken  and  stirred 
up,  and  the  latter  will  be  placed  in  the  most  favourable  condition 
for  receiving  the  influences  by  which  they  become  more  or  less  con- 
vertible into  soil.  It  is  not  too  much,  therefore,  to  say  that  a  large 
proportion  of  all  the  soils  we  now  cultivate,  (without  taking  into 
account  alluvial  soils,  which  are  formed  by  a  somewhat  different 
kind  of  action) — that  is,  the  mineral  portion — ^has  been  produced 
from  subsoil,  or  a  condition  of  the  surface  similar  to  that  of  subsoil. 
It  is,  in  fact,  the  natural  reservoir  for  recruiting  the  plant-growing 
soil,  and  augmenting  it  in  volume. 

If  this  be  the  natural  process  in  the  formation  of  soil,  it  will 
readily  be  perceived  how  completely  the  Tester  system  conforms 
to  it,  and  how  well  calculated  it  is  to  aid  it  where  it  is  already  going 
on,  or  to  originate  it  where  it  is  not  in  operation.  The  limit  at 
-which  the  natural  process  terminates,  when  the  soil  is  left  to  itself, 
does  not  extend  far  below  the  surface ;  a  comparatively  thin  stra- 
tum of  compact  earth  seals  up  what  lies  below  from  undergoing 
material  change,  or  bein^  of  any  service  to  vegetation.  But  the 
new  method  of  culture^  with  the  peculiar  instruments  it  employs, 
readily  extends  that  limit,  draws  fresh  materials  from  the  stores 
below,  and  prepares  a  body  of  efficient  soil,  not  only  of  sufficient 
mass  for  the  rootlets  of  plants  to  penetrate  to  the  requisite  depth — 
a  depth,  in  regard  to  the  cereals,  now  admitted  to  be  much  greater 
than  was  formerly  supposed — ^but  also  to  place  below  them  a  stratum 
of  dry  and  well-aerated  soil,  a  circumstance  most  conducive  to  their 
healthy  condition. 

When  we  advert  to  the  physical  benefits  arising  from  the  Tester 
method  of  treating  the  soil,  one  of  the  first  that  strikes  us  is  the 
increased  degree  of  temperature.     This  we  would  naturally  expect 
from  one  cause  alone — namely,  the  subtraction  of  all  superfluous 
moisture,  which,  if  allowed  to  collect  and  remain  stagnant,  must 
necessarily  tend  to  chill  the  whole  soil  in  the  vicinity.    A  series  of 
observations  were  made,  by  means  of  thermometers,  to  ascertain 
whether  an  increase  of  temperature  took  place,  and  to  determine 
the  precise  degree  of  it.     A  series  of  thermometers  were  placed  in 
the  soil,  in  different  fields,  at  the  depth  of  18  inches,  and  their  indi- 
cations were  carefully  compared  with  other  thermometers  placed  in 
the  air  above  ground.     At  the  depth  mentioned,  18  inches,  it  was 
'    found  that  the  instruments  were  not  sensibly  affected  by  changes  of 
temperature  in  the  atmosphere.     Observations  were  also  made  to 
determine  the  temperature  of  the  ground  in  its  natural  or  unim- 
proved state,  in  order  that  a  direct  comparison  mi^ht  be  instituted 
with  its  temperature  when  it  had  undergone  the  full  process  of  im- 
provement.    In  its  former  condition,  the  mean  temperature  of  one 
field|  in  the  vegetating  and  non-vegetating  seasons,  was  found  to  be 
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42''.33 ;  of  another  field,  42^42 ;  after  thorongh-drauuDg  and  sab- 
soil-trench-ploughing,  the  mean  temperature  of  the  former  of  these 
was  46^08. 

Thus,  in  comparing  the  mean  temperatares  of  the  vegetating  fieajBon,  befort  and 
after  thorongh-draining  and  snbsoil-trench-plonghing  the  same  subsoil,  the  adyantage 
is  2®  in  fkyour  of  the  deep-stirred  subsoil ;  and  in  the  non-vegetating  season  & 
advantage  is  as  great  as  A'*.26.  The  higher  temperature  in  the  winter  is  the  greats 
advantage,  as  it  tends  to  equalise  the  temperature  of  both  seasons  ;  and  equalisation 
of  temperature  in  summer  and  v^inter  is  a  decided  characteristio  of  an  improved 
climate.  The  mean  temperature  throughout  the  year  Vfaa  raised  2^.75  by  thorough- 
draining  and  subsoiMrench-ploughing,  On  comparing  the  relative  eflfocts  of  thoroogb- 
draining  with  thorough-draining  and  subsoil-trench-ploughing  on  the  temperature  of 
the  subsoil,  it  appears  that  thorough-draining  makes  it  warmer  in  winter  to  the  ex- 
tent of  2^25;  whereas  the  conjoined  operations  warm  it  i°.26 — that  is,  they  nearly 
double  the  heat ;  and  in  summer  the  temperature  is  not  raised  at  all  by  thorough- 
draining,  for  the  reasons  given  on  a  former  page  ;  while  the  addition  of  subsoil- 
trench-ploughing  raises  it  2°. — P.  86. 

A  striking  instance  of  the  higher  degree  of  warmth  produced  by 
subsoil-trench-ploughing  than  by  thorough-draining,  was  afford^ 
by  two  difiTerent  portions  of  a  field,  one  portion  having  undergone 
the  former  operation,  the  other  the  latter  only.  On  the  portion 
which  had  been  only  drained,  the  snow  lay  every  year;  on  the  rest 
of  the  field,  which  had  undergone  both  operations,  it  lay  compara- 
tively a  short  time,  a  distinct  line  of  demarcation  forming  the 
boundary  between  the  two  portions. 

Great  as  are  the  benefits  arising  from  this  cause,  we  are  yet  dis- 
posed to  regard  them  as  secondary  in  importance  to  the  complete 
aeration  of  the  soil,  which  is  secured  to  so  great  a  depth  by  the 
Tester  system.  By  no  other  process  is  the  ground  so  thoroughly 
stirred  and  opened  up ;  and  the  porosity  thus  produced  must  pro- 
mote the  circulation  of  air  throughout  its  mass  to  a  degree  never 
before  attained.  Ordinary  subsoiling  does  this  most  imperfectly ; 
not  to  speak  of  its  inconsiderable  depth,  it  merely  turns  over  the 
subsoil  in  stripes,  when  it  soon  becomes  partially  reconsolidated. 
Read's  instrument  is  trulv  a  prflveriser,  but  after  breaking  up  the 
subsoil,  it  permits  it  to  fall  back  again  nearly  to  its  former  position, 
and  makes  no  provision  for  a  permanent  alteration  in  its  character. 
By  the  recent  invention,  not  only  is  the  subsoil  displaced  to  a 
greater  depth,  but  it  is  broken  into  fragments,  whicn  are  lifted 
upwards  and  difi^used  on  both  sides ;  while  the  intermingled  upper 
soil  must  tend  to  prevent  consolidation,  and  to  assimilate  the  crude 
mi^tter  to  itself.  Every  new  liffht  that  is  thrown  upon  the  consti- 
tuent ingredients  of  the  atmosphere,  and  their  effect  on  vegetation, 
tends  to  show  how  desirable  it  is  to  stir  the  soil  to  a  considerable 
depth,  and  to  give  free  access  to  the  air  throughout  its  entire 
mass.  Its  effects  are  twofold :  it  acts  directly,  by  imparting  what 
has  been  called,  with  no  great  felicity  of  language,  its  manuring 
properties ;  and  indirectly,  by  giving  increased  efficacy  to  everv 
agent  by  which  the  growth  of  plants  can  be  promoted.    There  is 
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every  reason  to  believe  that  the  quantity  of  ammonia^  nitric  acid, 
and  that  little-known  substance  ozone,  especially  the  former, 
existing  in  the  air,  is  much  greater  than  has  hitherto  been  sup* 
posed ;  for  it  must  be  admitted  that  the  chemistry  of  the  atmo- 
sphere is  still  in  a  very  imperfect  state.  It  is  not  long  since  M« 
Fresenius  determined,  by  a  series  of  accurate  experiments^  that 
1,000,000  parts  of  atmospheric  air  contain,  during  the  day,  0.098 
parts  of  ammonia — a  quantity  equivalent  to  0.283  parts  of  car- 
bonate of  ammonia.  During  the  night  the  proportion  is  greater — 
namely,  0.169  parts  of  ammonia,  or  the  equivalent  of  0.474  parts 
of  the  carbonate.  But  it  would  appear  from  the  investigations  of 
Professor  Way,  Chembt  to  the  Royal  Agricultural  Society  of 
England,  that  the  proportion  ^eatly  exceeds  what  has  just  been 
stated.  The  results  of  his  inquiries  on  this  subject,  which  are  very 
striking,  were  given  in  a  recent  lecture^  which  is  so  apposite  an 
illustration  of  the  matter  before  us  that  we  must  make  a  short 
quotation  from  a  report  of  it. 

Professor  Way  called  attention  to  the  large  amount  of  ammonia  taken  np  by  the 
•oily  and  washed  into  the  land  by  the  rain ;  and  to  the  great  importance,  consequently^ 
of  exposing  the  soil  in  such  a  manner  to  the  atmospheric  influences  as  may  tend  to 
this  ammoniacal  absorption.  Fallowing  land,  he  remarked,  had  given  way  to  rota- 
tion of  crops,  but  that  there  was  no  such  thing  as  a  simple  resting,  as  fallowing  was 
sapposed  to  imply  in  this  case  ;  for  an  alteration  of  the  soil  under  the  influence  of 
oxygen  was  continually  going  t)n.  Every  interval,  even  between  one  crop  and 
another,  was  in  reality  a  fallow.  Land  should  be  laid  as  light  as  possible,  for  the 
purpose  of  its  aeration.  The  working  of  land,  with  a  view  to  this  abundant  aeration, 
was  one  important  means  of  improvement.  He  regarded  it  as  indispensable  to  the 
fnU  development  of  the  powers  of  the  soil,  that  steam-power  should  be  brought  to 
bear  effectively  on  its  cultivation.  The  amazing  amount  of  ammonia  locked  up  in 
the  land  itself  could  not  be  taken  up  by  plants,  and  would  therefore  remain  in  a  form 
unavailable  for  vegetation,  unless  the  management  of  the  soil  .tended  to  release  such . 
manuring  matter,  and  bring  it  within  reach  of  the  roots.  He  had  calculated,  from 
data  ftirniahed  by  some  rich  loamy  land  of  tertiary  drift,  that  the  soil  within  available 
depth  contained  ammonia  at  the  rate  of  one  ton  (equal  to  six  of  guano)  per  acre. 
This  was  a  stock  of  wealth  which  would  repay  the  most  active  measures  being  taken 
for  its  release  and  distribution. 

If  a  method  of  treating  the  soil,  with  a  view  to  its  complete 
aeration,  had  to  be  devised  in  order  to  meet  the  enli&^htened 
opinions  here  expressed,  it  is  not  easy  to  see  how  one  could  have 
been  found  more  appropriate  and  effectual  than  that  which  we 
have  Been  considering. 

These  considerations  must  tend  to  produce  dissatisfaction  with 
the  work  of  the  common  plough.  Its  action  is  not  sufficiently 
powerful,  nor  is  it  of  the  kind  best  fitted  for  the  proper  cultivation 
of  the  soih  Penetrating  only  a  few  inches — from  4  to  7  or  8 — in 
a  lea  field  or  a  clayey  soil,  it  turns  over  a  compact  stripe  of  earth, 
often  with  angles  as  shai-p  and  well  defined  as  if  cut  out  of  a  block 
of  timber ;  indeed,  the  regularity  with  which  this  is  done  is  re- 
garded as  the  perfection  of  ploughing,  and  in  competitions  the 
nicety  of  a  furrow's  crest  often  carries  off  the  palm.  What  is  the 
result  of  such  a  practice  ?    A  few  inches  of  the  surface-soil  is  up- 
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turned,  and  deposited  in  adhesive  parallel  slices,  in  a  state,  as  far 
as  depends  on  the  plough,  anything  but  pulverised,  and  most  unfit 
to  derive  benefit  from  the  air.  And  what  is  its  state  below  ?  It 
rests  on  a  uniform  and  hardened  surface,  rendered,  by  the  passage 
of  the  polished  irons,  and  the  weight  and  pressure  of  the  instru- 
ment, almost  like  a  solid  and  continuous  floor,  sufiicient  to  intercept 
all  free  communication  with  what  lies  beneath,  whether  it  be  soil 
or  subsoil.  If  much  depends,  therefore,  as  is  unquestionably  the 
case,  on  the  openness  and  porosity  of  the  soil,  this  is  the  least  likely 
way  of  attaining  it.  The  truth  is,  that  as  a  land-cultivator  the 
principle  of  the  plough,  as  it  is  generally  used,  seems  to  be  erro- 
neous. The  impression,  accordingly,  is  beginning  to  prevail,  that 
all  those  applications  of  steam-power  to  the  cultivation  of  the  soil 
which  merely  aim  at  working  with  greater  ease,  and  on  an  enlarged 
scale,  some  modified  form  or  combination  of  ploughs,  are  most 
likely  to  prove  unsatisfactory.  When  that  wonderful  agent  is 
rendered  available,  as  there  can  be  little  doubt  it  speedily  will  be, 
we  may  expect  from  it  a  greater  revolution  in  agriculture  than 
this  would  imply ;  its  advantages  will  be  realised  by  a  more  direct 
application,  and  a  mode  of  operation  more  commensurate  with  the 
requirements  of  the  soil  and  its  own  gigantic  powers.  What  that 
modus  operandi  should  be,  certainly  has  not  yet  been  discovered. 
With  the  full  conviction  that  it  is  capable  of  accomplishing  all  that 
can  be  desired,  we  must  remain  in  suspense  till  the  grand  problem 
be  solved,  which  will  enable  it  to  do  for  a^culture  what  it  is  so 
successfully  accomplishing  in  so  many  other  departments.  But 
let  it  be  superseded  when  it  may,  it  will  be  difficult  to  witness 
without  regret  the  disappearance  of  the  simple  and  graceful  plough, 
so  long  the  symbol  and  representative  of  the  noblest  of  the  arts, 
and  to  which  we  have  been  indebted  for  such  important  services  in 
a  former  and  less  advanced  stage  of  husbandry. 

To  the  advantages  already  mentioned,  resulting  from  this  process 
as  pursued  at  Tester,  many  others  might  be  added ;  and  taken 
conjointly,  they  are  sufficient  to  account  for  the  unusual  degree 
of  success  that  has  attended  it.  Instead  of  further  enlarging  on 
them,  we  avail  ourselves  of  the  following  admirable  summary, 
as  given  by  IVIr  Stephens : — 

The  porosity  of  the  snbsoil  ehould  assist  in  a  marked  degree  the  desiccating 
power  of  drains,  and  promote  the  circulation  of  air  through  its  mass.  Its  capil- 
larity should  supply  moisture  from  the  effects  of  the  drains  below  to  the  roots  of 
plants  growing  in  the  upper  soil,  in  proportion  to  the  intensity  of  eyaporation  of  the 
moisture  from  the  surface  in  dry  weather.  In  its  comminuted  state,  it  should  absorb 
moisture  from  dews,  and  from  the  lower  portion  of  the  atmosphere  at  night  in  a 
period  of  drought.  In  its  change  of  colour  to  a  darker  hue,  from  drainage  and  deep- 
ploughing,  and  by  commixture  with  the  surface-soil  and  manures,  it  should  absorb  a 
larger  portion  of  solar  heat  and  light  than  in  its  unchanged  state.  In  its  aluminous 
character  it  should  absorb  the  free  gases  from  the  atmosphere,  as  weU  as  from  the 
air  and  rain  which  trayerse  it.  The  mixture  of  the  constituents  of  the  surface-soil 
and  subsoil  should  induce  action  of  the  electric  element.  The  great  depth  of  pnl- 
Terised  subsoil  should  afford  an  eztensiye  field  for  the  food- searching  fibres  of  en- 
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largbg  roots  of  plants  to  roam  in ;  and  it  should  place  a  large  proportion  of  the  snb- 
loU  itself  beyond  the  reach  of  the  ever-changing  conditions  of  the  seasons.  Its  general 
dryness  shonld  place  the  roots  of  plants  in  a  medium  safe  from  ftx>8ts ;  its  diyisibility 
should  render  every  species  of  labour  performed  in  it  of  easy  execution.  The  variety 
of  its  oonstitnentSy  consisting  of  organic  and  inorganic  materials,  of  minerals,  metals, 
and  salts,  should  be  ready  to  co-operate  with  any  of  the  ingredients  of  the  manures 
used  in  the  Burfaoe*soil,  and  which  may  find  their  way  into  the  subsoil,  by  means  of 
rain  or  otherwise,  as  they  are  let  loose  by  decomposition,  and  be  there  retained  for 
the  use  of  the  roots  of  plants. — P.  185. 

To  the  economical  benefits  arising  from  this  process  we  can  but 
slightly  allude ;  but  they  are  both  numerous  and  important.  The 
complete  pulverisation  of  the  soil  and  subsoil  once  accomplished, 
it  saves  so  much  labour  in  time  to  come,  that  six  pair  of  horses  can 
do  what  otherwise  would  have  taken  eight  pair ;  less  manure  is 
required ;  deep-rooted  weeds  are  eradicated ;  all  other  implements 
designed  for  the  pulverisation  of  the  soil,  many  of  them  cumbrous 
and  expensive,  ma^  be  dispensed  with ;  the  ^rain  is  better  filled, 
and  ripens  more  uniformly,  while  the  harvest  is  earlier  than  before, 
a  point  of  the  utmost  importance  in  our  variable  climate. 

It  is  upwards  of  twenty  years  since  Smith  of  Deanston  made 
his  views  on  draining  and  subsoil-ploughing  known  to  the  public. 
Although,  in  practice,  they  have  been  very  far  from  realising  the 
benefits  expected  of  them,  yet  the  movement  was  altogether  in  the 
right  direction,  and  has  led  to  more  enlightened  notions  as  to  the 
manner  in  which  the  soil  ought  to  be  cultivated.  His  system  of 
what  he  called  ^^  frequent "  drains — that  is,  drains  in  each  open 
furrow,  and  filled  with  small  stones — led  the  way  to  the  more 
expeditious  and  effective  method  of  tile  -  draining,  by  which 
thorough-draining,  on  an  extensive  scale,  was  rendered  a  matter 
of  comparatively  easy  accomplishment.  His  method  of  subsoil- 
ploughing  is  generally  known,  and  the  important  points  of  distinc- 
tion between  it  and  the  Marquess  of  Tweeddale's  method  will  be 
sufficiently  evident  from  what  has  already  been  said  of  the  latter. 
We  are  not  aware  that  great  merit  was  ever  denied  to  Mr  Smith, 
both  for  what  he  actually  accomplished  in  subsoil-ploughine,  and  the 
views  regarding  the  advantages  of  deep  cultivation  which  ne  at  dif- 
ferent times  published.  If  his  merits,  as  we  have  heard  alleged,  have 
not  been  properly  acknowledged,  it  is  just  another  of  the  too  nume- 
rous instances  of  what  is  calculated  for  the  public  good  not  being 
duly  appreciated  by  the  public,  and  what  it  is  the  duty  of  eveir  one  to 
requite  being,  for  that  very  reason,  requited  by  none.  But  the 
truth  is,  that  not  only  Mr  Smith  of  Deanston's  mode  ofsubsoiling, 
but  every  other  like  it,  have  faDen  almost  into  disuse.  Subsoiling 
is  very  little  practised — ^much  less  frequently  than  most  people  are 
aware.  Even  those  who  made  a  beginning  many  years  ago,  and 
purchased  expensive  implements  for  the  })urpose,  after  a  brief  trial 
felt  no  inducement  to  resume  the  practice.  Not  that  they  were 
persuaded  of  its  inutility,  but  from  the  difficulty  of  executing  it 
with  any  degree  of  satisfaction.    The  implements  were  cumbrous 
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and  difficult  to  manage,  and  the  moving  power  so  ill  applied  that 
the  o{)eration  was  alike  disa^eeable  to  men  and  horses. 

This  evil  is  now  remediea.  The  Yester  implements,  and  mode 
of  applying  the  power  of  draught,  render  the  process  of  subsoil- 
trench-ploughing  as  easy  as  any  furrow  with  three  or  four  horses  in 
the  common  plough.  In  this  respect  the  mechanical  skill  visible  in 
every  part  of  the  operations  appears  very  conspicuous.  This  will 
remove  what  has  tended  perhaps  more  than  anything  else  to  bring 
the  operation  into  disfavour,  and,  taken  in  connection  with  the 
other  great  and  obvious  benefits  of  this  method,  will,  we  doubt  not, 
recommend  it  to  general  adoption.  Already  it  has  been  put  in  prac- 
tice by  other  proprietors,  and  will  receive,  therefore,  the  test  of  further 
trial,  if  any  still  desiderate  stronger  proofs  of  its  merits  than  the 
amplv  sufficient  ones  already  given.  It  is  so  rational  in  itself, 
founded  so  directly  on  the  findings  of  experience,  and  the  facta 
which  science  teaches  us  as  to  the  physical  and  chemical  properties 
of  the  soil  and  of  plants,  and  the  substances  by  which  their  growth 
is  influenced — and  is,  moreover,  so  well  calculated  to  develop 
and  turn  to  the  best  account  the  many  improvements  recently  in- 
troduced— that  it  may  well  be  called  a  philosophical  method  of  cul- 
tivating the  soil ;  and  as  such  its  advantages  will  more  and  more 
appear,  the  more  it  is  practised. 

It  is  gratifying  in  the  highest  degree  to  find  such  a  man  as  the 
Marquess  of  Tweeddale  engaged,  as  he  has  been  for  a  series  of 
years,  in  experiments  for  the  improvement  of  agriculture.  The 
expenditure  at  once  of  time,  thought,  and  mouey,  which  such  in- 
vestigations demand,  places  them  for  the  most  part  beyond  the  power 
of  the  professional  farmer ;  but  even  with  these  advantages  at 
command,  they  are  the  least  important  requisites  to  success.  An 
intimate  acquaintance  with  agriculture,  both  in  its  practical  and 
scientific  relations,  must  be  regarded  as  indispensable ;  but  that 
also  is  a  qualification  which  it  requires  no  extraordinary  powers  or 
application  to  acquire.  The  origination  of  new  views  implies  the 
exercise  of  a  higher  faculty ;  but  even  that  might  produce  nothing 
more  than  a  mere  theorist  in  the  art,  if  unaccompanied  with  the 
practical  knowledge  and  mechanical  skill  necessary  to  carry  such 
views  into  actual  operation.  These  necessary  qualities  the  Mar- 
quess possesses  in  an  eminent  degree,  and  they  are  happily  united 
in  his  case  with  all  adventitious  facilities.  Hence  the  important 
services  he' has  already  conferred  on  agriculture — ^first,  by^  the  in- 
vention of  a  drain-tile  machine,  by*  which  thorough-draining  was 
rapidly  extended;  and  now,  more  especiallv,  by  this  improved 
and  novel  form  of  subsoil-trench-ploughing,  by  which,  in  addition 
to  its  other  peculiar  advantages,  all  the  benefits  of  thorongh- 
draining  are  for  the  first  time  secured  to  us.  Hence,  also,  we 
are  authorised  to  feel  confidence  in  the  expectation  that  he  will 
realise  those  improvements  which  he  is  attempting  in  various 
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kinds  of  cnltivated  roots  and  seeds,  that  he  may  find  a  superior 
class  of  plants  worthy  to  occupy  the  amended  soil  which  he  has 
thus  prepared  for  them. 

Alt  the  advantages  which  he  has  wrought  out  by  a  long  and 
laborious  series  of  trials,  involving  much  thought,  anxiety,  and 
expense,  he  freely  shares  with  others.  No  sooner  had  he  assured 
himself  that  his  efforts  were  crowned  with  success,  and  calculated 
to  benefit  agriculturists  in  general,  than  he  seeks  the  best  means  of 
making  his  method  known  to  them,  even  to  the  minutest  working 
details.  It  would  have  been  easy  to  have  secured  a  monopoly  of 
his  implements  by  that  protection  which  the  law  affords  to  origi- 
nal inventions ;  but  the  general  improvement  of  agriculture  is  evi- 
dently with  him  paramount  to  any  consideration  of  that  nature. 
He  seeks  no  exclusive  benefit  from  his  own  genius  and  exertions, 
but  imparts  their  fruits  readily  to  others.  Non  sibi  sed  patrica. 
Conduct  so  liberal  and  disinterested  will,  we  doubt  not,  elicit  a 
corresponding  sentiment  of  gratitude  on  the  part  of  those  for 
whose  benefit  it  is  intended. 


AN  ATTEMPT  AT  AN  OUTLINE  OF  VEGETABLE  PATHOLOGY. 

By  T.  LiNDLBT  Eehp,  M.D. 

[Continued  from  No.  47.] 

Section  VII.    The  Contcyioua  and  Epidemic  Diseases  of  Plants. 
A.  Acute  Diseases  in  which  the  symptoms  are  severe,  and  run 

MORE  OR  less  OF  A  RAPID  COURSE. 

I.  Epidemic  and  Contagious  Diseases.  Diseases  that  prevail  suddenly 
and  extensively  run  a  pretty  rapid  course,  and  have  a  tendency 
to  terminate  in  putridity  or  acute  degeneration. 

It  is  extremely  probable  that  in  the  animal  world  there  were 
for  a  long  time  no  diseases  but  acute  ones.*  Even  yet  we  see  that 
the  wild  animals  almost  invariably  die  either  of  old  age,  or  of  some 
acute  form  of  disease;  and,  from  what  we  can  learn  from  history 
and  from  observations  upon  races  of  mankind  in  a  primitive  state, 
this  seems  also  to  have  been  the  case  with  the  human  species. t  But 
these  early  fatal  acute  diseases  do  not  appear  to  have  been  for  long 

*  A  chronic  disease,  it  should  he  obserred,  is  not  one  that,  haying  been  acute,  has 
become  cbroniOj  but  one  the  symptoms  of  which  have  been  chronic  from  the 
beginning. 

+  In  the  earlier  of  the  books  of  the  Bible  the  existence  of  epidemics  in  towns,  or 
unong  masses,  is  often  alluded  to.  Thus  Ezekiel  says,  ^  They  that  are  in  the  wastes 
Bhill  faU  by  the  sword ;  and  him  that  is  in  the  open  fields  will  I  give  to  the  wild 
beists  to  be  detonred;  and  they  that  be  in  the  forts,  and  in  the  cftTes,  ahaU  die  of  the 
pestOenoe." 

JOUBNAI* — ^JXTLT  1855.  B 


18  AN  JUmMFT  AT  AN  OUTLINE  OF 

of  an  epidtfOiic  and  contagious  nature ;  indeed,  for  the  existence 
of  theie,  grouping  together  in  large  masses  is  indispensable.  But 
aa  soon  as  we  find  men  congregating  together  in  cities,  then  we 
have  devastating  epidemics.  When^  too,  thej  began  to  assemble 
around  them  in  numbers  domesticated  animals,  these  too  became 
liable  to  analogous  affections,  and  the  action  of  pestilence  upon 
them  has  been  noticed  from  the  very  earliest  times.  The  thiiuf- 
scattered  wild  animals  are  as  yet  exempted,  or  nearly  00,  from 
epidemics,  and  the  few  cases  that  have  been  witnesMcl  among  them 
have  occurred  among  those  who  live  in  commmrity  together. 

So,  too,  it  would  appear  to  be  the  case  with  plants.  Wild  vege- 
tables do  not  suffer  from  epidemics^  iaasmuch  as  numbers  of  them 
are  rarely  in  sufficient  proximil^;  and  it  is  only  cultivated  plants, 
a  great  number  of  the  same  species  of  which  are  put  dose  together 
upon  the  same  area^  that  are  affected  by  pestilence.  No  one  ever 
saw  an  epidemie  among  scattered  dandelions  or  groundsels,  or 
nettles;  but  unfortunately  we  have  all  seen  or  heard  of  too  much 
of  such  diseases  among  our  cultivated  crops. 

Epidemic  diseases,  then,  among  plants  as  well  as  animals,  are  in 
some  degree  connected  with  a  state  that  is  not  exactly  primitive, 
or  natural,  or  savage.  This  fact  may  perhaps  be  of  some  use  in 
considering  their  pathology. 

Assuming  this  to  be  correct,  and  it  is  almost  perfectly  certain, 
we  would  naturally  expect  to  find  among  epidemic  diseases,  from 
time  to  time,  new  diseases.  And  this  is  iust  what  happens.  With 
the  very  doubtful  exception  of  hydropnobia,  there  is  no  instance 
of  any  ordinary  disease  oeing  created  smce  the  very  beginning  of 
historical  medicine.  The  non-epidemic,  acute,  and  chronic  dis- 
eases that  Hippocrates  knew  we  know,  but  we  know  no  more. 
This,  however,  is  very  far  from  being  the  case  with  epidemics. 
Even  typhus  was  probably  unknown  to  the  Greeks;  small-pox  only 
burst  out  in  the  ninth  century;  and  not,  as  might  be  done,  to 
multiply  other  instances,  we  have  in  our  own  times  seen  created 
two  epidemic  diseases — the  cholera  in  man,  and  the  potato  disease 
in  that  plant.  This  latter  is  so  important  to  the  agnculturist,  and 
also  so  interesting  to  the  vegetable  pathologist,  that  it  will  be  consi- 
dered at  greater  length  than  oar  space  will  allow  us  to  allot  to 
other  diseases.  We  repeat  the  definition  of  the  affection  from  the 
Nosology. 

1.  Potato  Disease,'  An  qHdemk^  and  probably  also  a  contagious  disease,,  in 
which  black  spots  orpetechics  appear  upon  the  sterns^  and  gradually  ^' 
tend  to  the  tubers,  and  which  are  followed  by  putrid  degeneration  of  many 
of  the  tubers. 

It  is  not,  it  should  be  premised,  invariably  the  case  that  the 
petechisB  first  appear  upon  the  stem.  On  the  contrary,  the  tubers 
may  become  affected  wnile  the  foliage  presents  a  healthy  and  even 
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laxtiriant  appearance.  Thus  Mr  Dudgeon  of  Spylaw  *  reported, 
^'  The  disease  may  be  said  to  have  been  so  slight,  if  it  prevailed  at 
ally  previous  to  the  ordinary  season  of  lifting,  that  that  process  was 
in  general  well  advanced  before  the  discovery  of  any  taint — ^so  mnch 
so,  that  in  many  cases  considerable  loss  occurred  m  consequence  of 
ignorance  of  the  disease,  no  precautions  having  been  used  in  pit- 
ting." And  a  great  many  similar  instances  have  been  noted.  Usu- 
ally,  however,  the  diseased  marks  are  first  witnessed  in  the  stems 
and  leaves.  The  period  of  the  growth  of  the  plant  at  which  the 
disease  shows  itself  varies  very  remarkably,  it  having  been  noticed 
so  early  as  the  middle  of  July,  and  so  late — and  that  too  when  the 
pestilence  was  very  extensive — as  October.  In  some  instances, 
mdeed,  particularly  along  the  west  coast,  where  sea-weeds  are  much 
used  as  a  manure  for  the  potato  crop,t  it  has  been  thought  that  the 
crop  has  been  pitted  in  a  sound  state,  and  that  the  disease  has  com^ 
tnenced  in  the  pit.  In  such  -cases,  however,  it  is  more  probable  that 
some  one  or  few  infected  potatoes  have  been  overlooked,  and  have 
communicated  the  contagion  to  the  other  potatoes  around  them,  and 
which  other  potatoes  have  probably  been  remarkably  predisposed 
to  take  the  disease. 

The  appearance  of  the  marks  upon  both  haulms  and  tubers  is 
very  characteristic.  The  shaw  usually  first  of  all  assumes  a  yellowish 
and  somewhat  faded  appearance,  and  then  the  dark  spots  appear 
upon,  or  rather  just  under,  the  surface  of  the  leaves  and  stems. 
Sometimes  the  shaw  becomes  as  if  it  had  been  destroyed  by  frost, 
and  subsequently  quite  decayed ;  but  at  other  times  its  yellow  aspect, 
its  spots,  and  a  degree  of  straggling  in  its  growth,  remain  until  the 
natural  time  for  it  to  die.  Ine  spots  on  the  tubers  begin  under- 
neath and  on  the  skin,  and  are  at  first  of  a  brownish  colour ;  these 
gradually  extend  to  the  mass  of  the  potato,  giving  it  in  the  afiected 
portions,  as  has  often  been  remarked,  the  appearance  of  a  bruised 
apple.  As  the  disease  advances,  the  spots  become  ulcers,  having 
an  offensive  smell,  and  a  watery  or  ichory  discharge,  and  ultimately 
the  tuber  becomes  more  or  less  destroyed  and  putrid.  Occasionally, 
before  proceeding  to  this  last  length,  the  ulceration  stops,  and  a 
shrivelled  dried-up  tuber  is  left,  little  or  not  at  all  suitable  for 
food. 

It  has  been  affirmed  that  the  disease  commences  in  the  tap-root, 
but  of  this  there  does  not  seem  any  sufficient  proof. 

As  there  are  so  many  varieties  of  the  potato,  it  becomes  desir- 
able to  ascertain  if  any  of  these  have  proved  much  less  liable  to  the 
disease  than  others.  Save,  however,  with  the  two  following  ap- 
parent exceptions,  it  does  not  seem  that,  when  the  observation  has 


•  Jhmiocliont  of  Highland  Society,  No.  IV.,  p.  550. 

f  See  ftfterwardB  for  the  probable  action  of  sea-weed  as  manure  as  a  predisposiog 
eaiue  of  potato  diaease. 
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extended  over  some  years,  any  one  kind  has  had  any  marked  supe- 
riority in  this  respect  over  another.  These  two  exceptions  are, — 
1st,  the  very  early  potatoes :  for  with  regard  to  these,  as  the  disease 
seldom  prevails  extensively  before  the  end  of  August,  they  are 
lifted  and  often  consumed  before  they  have  time  to  become  much 
affected ;  and  2d,  kinds  imported  from  secluded  places,  as  was 
once  the  case  with  Orkney  reds,  &c.,  that  came  from  places 
where  the  disease  had  scarcely  reached,  and  which,  consequently, 
when  imported  as  seed  potatoes  into  diseased  districts,  remained 
healthy  until  the  contagion  was  applied  to  them,  when  they  became 
affected  like  the  rest.  Thus  the  crops  which,  when  the  disease 
first  became  virulent  in  this  country,  were  regarded  as  so  hardy 
and  healthy,  are  now  almost  annihilated  by  the  malady. 

As  the  natural  plan  of  propagating  the  potato  is  (as  is  the  case 
with  all  plants  that  form  seeds)  from  its  seeds,  and  as  propagating 
it  as  we  do,  from  tubers,  is  not  so  much  the  obtaining  new  plants 
as  continuing  the  existence  of  the  old  ones,  the  idea  that  the  pota- 
toes were  becoming  old,  and  suffering  from  the  debility  of  old  age, 
was  naturally  entertained.  But  this  idea  has  not  proved  to  be  a 
correct  one.  Varieties  obtained  a  very  little  hefore  the  epidemic 
first  appeared^  toere  quite  as  liable  to  be  attacked  as  varieties  that 
had  been  cultivated  for  a  very  long  time ;  new  varieties,*  obtained 
from  seed  after  the  breaking  out  of  the  disease,  were  as  susceptible 
of  the  malady  as  any  other  kind  ;  t  and,  indeed,  the  oldest  kinds 
were  occasionally  noticed  to  stand  out  longest.}:  This  last  was 
probably,  however,  the  effect  of  accident,  and  in  subsequent  seasons 
these  old  kinds  undoubtedly  suffered  in  their  turn. 

In  those  cases  in  which  the  disease  runs  its  normal  course — t.  e. 
in  which  the  petecbiae  appear  first  on  the  leaves  and  stem,  and  then 
extend  to  the  tubers — it  becomes  an  important  question  how  long 
an  interval  elapses  between  the  appearance  of  the  spots  on  the  foli- 
age and  on  the  tubers.  Sometimes  the  tubers  become  simultane- 
ously affected,  but  generally  some  days  intervene  between  the  two. 
Thus  Mr  Campbell  §  noticed  the  diseased  stem  in  the  first  week  in 
August,  and  the  diseased  tubers  on  the  20th  of  the  same  month  ; 
and  ilr  Kerr  ||  observed  an  interval  of  ten  days.  On  the  other 
hand,  a  much  longer  interval  sometimes  unquestionably  occurs. 
Thus  Sir  John  Bicbardson  writes,  "  About  the  end  of  August  I 
discovered  the  first  symptoms  of  disease  in  the  foim  of  an  occasional 
dead  stem  and  leaves.  There  had  been  much  rain  and  a  low 
temperature,  and  the  stems  were  unusually  luxuriant.  On  examin- 
ing the  tubers  at  this  period,  I  could  discover  nothing  wrong,  and 
I  kept  some  of  them  for  a  couple  of  months,  which  continued  sound 

*  See  Report  in  Highland  Societtfs  Tranmctiont,  frequently. 

i*  See  numerons  instanoes  in  Highland  Societ^M  Trantactions^  No.  XIY. 

X  Ibid.,  p.  541,  &c  §  Ibid.,  p.  460.   "  i|  Ibid.,  p.  610. 
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eyen  after  being  cat  into  halves,  I  observed  nothing  peculiar 
about  the  flowers,  and  the  apples  were  generally  well  ripened, 
which  I  have  proved  by  rabing  a  large  quantity  of  young  plants 
from  the  seed.  It  was  the  beginning  of  October  before  the  fields  in 
this  neighbourhood  were  discovered  to  be  generally  affected,  and 
at  this  period  the  brown  gangrene  under  the  skin  was  perceived."  * 
Colonel  Macdowall  observed  even  a  longer  interval  still ;  he  says: 
"  JttZy.  I  first  observed  the  plant  affected  partially,  the  stem 
drawn  up  and  dwindled,  leaves  not  expanded,  the  seed  at  root  moist 
and  decayed.  October,  Observed  the  new  tubers  affected,  but  not 
generally;  a  slight  brown  mark  like  a  bruise  on  an  apple,  increas- 
ing rapidly  when  pitted,  when  whole  pits  are  destroyed  in  a  few 
days."  t  Iq  t^is  l^t  case  the  plant  was  affected  with  the  disease 
before  tubers  were  formed,  and  yet  had  sufficient  vigour  left  to  foim 
them. 

The  disease  has  occurred  in  almost  every  possible  variety  of  soil, 
and  therefore  soil  is  not  a  cause  of  the  disease.  But  certain  soils 
certainly  predispose  to  its  greater  extension.  A  damp  clay,  and, 
indeed,  a  damp  soil  of  any  kind,  unquestionably  promote  its  pro- 
gress. "  Wet  soils,"  says  Mr  Darling  of  Northumberland, "  were 
decidedly  most  severely  affected  ;  and  in  many  places  on  high  gra- 
telly  ana  sandy  land  no  perceptible  loss  has  been  sustained,  and 
much  eood  seed  is  now  available  from  such  sources.''  Abundance 
of  evidence  of  the  disease  being  more  prevalent  on  wet  land  might 
be  brought  forward,  but  the  met  is,  we  believe,  admitted.  It  is 
also  equally  certain  that  the  disease  has  often  at  least,  and  gene- 
rally, apparently  as  a  rule,  been  more  extensive  and  more  virulent 
upon  highly  farmed  land — «.  e.  land  from  which  large  crops  have 
been  annually  taken,  and  the  waste  repaired  by  large  supplies, 
principally  of  farmyard  manure  and  of  guano.  Thus  Mr 
Gordon): reported,  "  Wherever  the  land  was  in  the  highest  state  of 
cultivation,  and  the  crop  heaviest,  there  was  scarcely  a  possibility 
of  preserving  them  (i.  6.  the  potatoes).  The  same  remarks  apply 
equally  to  all  sorts  of  soil  in  a  high  state  of  cultivation."  Mr 
Burnet  §  says,  "  The  disease  has  prevailed  most  upon  wet  heavy 
land,  and  even  on  drained  land,  if  of  a  strong  nature,  more  parti- 
cularly when  tbe  land  was  naturally  rich  or  highly  manured."  Mr 
Lade  II  writes, ''  Where  soils  have  been  highly  cultivated,  the  disease 
was  worse."  Mr  Gardner  ^  observes,  "  Upon  all  the  best  culti- 
vated and  richest  manured  lands,  the  potato  crops  of  last  year  suf- 
fered most."  A  great  amount  of  similar  evidence  might  be  pro- 
duced, but  perhaps  enough  has  been  said  to  establish  the  fact. 
Indeed,  the  reason  that  the  disease  is  so  virulent  in  gardens  is 
only  explicable  by  this  cause. 

•  See  Bighland  Soeiety'i  Trantactions,  No.  XIV.  p.  53B.  +  Ibid.,  p.  645. 

:  Ibid.,  p.  465.         §  Ibid.,  p.  471.  II  Ibid.,  p.  472.  t  Ibid.,  p.  547. 
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On  the  other  hand,  there  are  certain  conditions  of  soil  that  are 
very  unfavourable  to  the  propagation  and  extensive  spread  of  the 
disease.  The  contagious  and  epidemic  nature  of  the  malady  is 
indeed  so  potent,  that  even  in  potatoes  growing  in  these  favour- 
able soils  the  disease  is  set  up,  but  often  with  comparative  impu- 
nity, and  but  little  mischief  is  done.  Potatoes  grown  in  peat  or 
moss,  i.  6.  land  rich  in  vegetable  matter,  are  very  indisposed  to  be- 
come severely  affected.  Thus  Mr  Campbell,  Craignish,*  reports, 
'^  The  only  potatoes  that  entirely  escaped  the  disease  in  June  were 
grown  on  dry  moss  near  the  sea-shore.^'  Mr  Kennedy t  says, "  It 
IS  of  much  importance,  also,  to  notice  that  potatoes  grown  in  moss 
land  have  been  generally  free  of  the  malady.''  "  I  had,"  writes 
Mr  Mitchell,  t  ^'  the  end  of  a  field  of  mossv  land  that  was  not  rank, 
but  in  a  forward  state ;  they  escaped  the  disease  altogether :  but  the 
other  end  of  the  field  was  very  bad."  Mr  Bruce  of  Prestonkirk,§ 
in  East  Lothian,  states,  "  They  were  planted  both  on  wet  and  na- 
turally dry  soil,  but  suffered  equally  with  the  exception  of  a  small 
spot  very  mossy,  which  escaped  comparatively  free."  "  Peaty 
soil,"  says  Mr  Ewart  of  Perthshire,  ||  ^^  suffered  least,  and  those  of 
the  purest  moss  were  decidedly  soundest."  Were  it  necessary, 
plenty  more  analogous  evidence  might  be  adduced. 

The  other  kmd  of  soil  that  has  appeared  not  to  favour  the  spread 
of  the  potato  disease,  is  that  found  m  the  valleys  of  granite  coun- 
tries, and  which  has  not  been  severely,  or,  indeed,  much  subjected 
to  arable  culture.  Districts  such  as  these  at  first  resisted  the  db- 
ease  altogether.  Thus,  in  1846,  the  late  Captain  Barclay^  re- 
ported, '^  Happily  this  county,  Kincardine,  has  been  almost  entirely 
exempt  from  such  a  calamity,  and  in  this  immediate  neighbourhood 
the  potatoes  were  even  of  finer  quality.  I  have  made  particular 
inquiry  among  the  farmers  of  this  county,  and  find  there  is  nothing 
to  complain  of;  and  such  I  understand  to  be  the  case  with  all  tlie 
northern  (north-eastern?)  counties."  Indeed,  save  along  the  banks 
of  rivers,  and  where  arable  culture  has  been  systematically  and 
extensively  carried  out  in  these  granitic  valleys,  the  field  potatoes 
have  rarely  been  much  diseased,  although  those  grown  in  the 
proprietors'  gardens  in  these  localities  have  been  as  bad  as  else- 
where. 

Vicissitudes  of  climate  have  naturally  been  applied,  to  explain 
the  cause  of  the  disease ;  but  it  may  be  safely  affirmed  that  the  dis- 
ease has  prevailed,  and  prevailed  extensively  in  this  country,  in 
heat,  cold,  rain,  drought,  and  every  possible  atmospherical  contin- 
gency that  is  appreciable  to  the  meteorologist.  The  only  excep- 
tion perhaps  is,  and  that  when  the  disease  has  fairly  begun,  that 
long-continued  rain  has  seemed  to  promote  its  spreaa. 

•  See  Highland  Society's  Transacti^mt,  No.  XIV.,  p.  466.  +  Ibid.,  p.  468. 

t  Ibid.,  p.  470.  §  Ibid.,  p.  614.  ||  Ibid.,  p.  515.  H  Ibid.,  p.  634. 
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Several  insects  have  been  noticed  aboat  potatoes  suffering  from 
the  disease.  The  most  frequent  of  these  are,  bptrytis  injestans^ 
aphis  vastaiOTy  noctua  exclamattonisj  mytilua  nitidatus^  and  lithclena 
jorficaiua.  Notwithstanding  strong  assertions  to  the  contrary,  it 
may  be  pretty  confidently  affirmed  that  all  these  are  accidental 
attendants  upon  the  disease. 

Fewer  experiments  have  been  made  by  inoculating  healthy  po- 
tatoes with  diseased  ones  than  is  desiraole.  The  fluid  contained 
in  the  spots  cannot  probably  produce  the  infection,  this  dark  liquid 
not  being  the  morbid  matter  itself,  but  the  devitalised,  or  partly  de- 
vitalised sap,  which  has  lost  its  vital  properties  owing  to  the  morbid 
action  going  on,  Mr  Gorrie  probably  succeeded  in  making  the 
disease  pass  from  cut  diseased  potatoes  to  cut  sound  ones,  when  the 
two  were  put  into  contact.  Professor  Vrolik,  of  Amsterdam,  gives 
as  the  results  of  his  experiments  (but  we  are  not  aware  of  tne  ex- 
act nature  of  these  experiments), "  that  when  the  diseased  tissue  of 
a  rotten  tuber  is  transferred  upon  wounded  sound  potatoes,  a  de- 
generation of  the  latter  becomes  clearly  perceptible  after  eight  or 
more  dajs.''  ♦ 

Notwithstanding  the  disease  often  attacks  so  large  a  number  of 
plants  at  nearly  the  same  time,  and  is  therefore  clearly  excited  by 
some  probably  atmospherical  but  unknown  cause,  there  is  little  doubt 
but  that  it  is  also  propagated  by  contagion.  All  the  conditions 
mentioned  in  Section  VL,  m  this  respect,  seem  to  be  amply  present. 

With  regard  to  the  chemistry  of  a  diseased  potato,  our  informa- 
tion is  not  very  exact.f  The  proportion  of  water,  contrary  to  the 
general  impression,  is  little  a£fectea.  The  statements  that  are  made 
regarding  the  alteration  of  the  proportion  of  the  saccharine  and 
albuminous  proximate  principles,  are  perhaps  rather  too  vague  for 
much  reliance  to  be  placed  upon  them.  When  a  diseased  (i.  e.  a 
partially  diseased)  potato  is  boiled,  the  diseased  portion  often  comes 
out  as  a  hard  roundish  lump  ;  but  these  lumps  have  not,  we  think, 
been  analysed.  All  this,  however,  is  of  little  consequence,  for  all 
that  chemistry  can  do  is,  to  tell  us  the  composition  of  the  morbid 
product  that  has  been  formed,  and  nothing  of  the  nature  of  the  ao' 
tion,  or  the  series  of  actions,  that  have  produced  it. 

The  potato  disease  certainly  prevailed  endemically  many  years 
before  it  became  so  violently  epidemic.  In  North  America  it  more 
than  once  committed  ^reat  ravages,  before  it  was  ever  heard  of  in 
this  country.  In  MuO,  too,  and  other  of  the  Hebrides,  it  was  also 
very  bad  several  years  ago.  Indeed,  as  far  as  we  know,  at  least 
A8  far  as  regards  the  British  empire,  it  was  in  these  two  localities 
that  the  disease  originated.     It  will  be  seen  by-and-by  that  this  has 

*  (^MLHerly  Journal  of  Agriculture,  No.  XIIL,  p.  849. 

+  See  Fromberg  on  this  subject,  in  No.  XVI.  of  Quarterly  Jowrnal  of  Agriculture^ 
vid  his  coadasioos,  at  p.  698  of  same. 
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perhaps  an  important  bearing  upon  its  pathology.  The  disease 
may,  perhaps,  he  said  to  have  become  a  widespread  epidemic  m 
Great  Britain  in  1844. 

Before  attempting  to  consider  the  pathology  of  the  disease,  it 
may  be  useful  to  notice  some  ascertained  facts  regarding  that  ani- 
mal affection  that  is  so  analogous  to  it, — typhus  fever. 

Typhus,  like  potato  disease,  is  a  virulent  epidemic ;  it  certainly, 
as  potato  disease  probably,  is  propagated  by  means  of  contagion ; 
ana  the  result  of  the  morbid  actions  that  constitute  them  is  to  pro- 
duce putrid  degenerations  of  the  structures  of  the  affected  animals 
and  plants,  and  in  many  cases  death.  Further,  with  regard  to 
typhus,  it  is  ascertained  that  the  most  important  practical  matter 
about  it  is  itB  predisposing  cause  or  causes.  Let  the  epidemic  influ- 
ence be  strong,  and  the  contagion  concentrated,  it  does  not  prevail 
much  unless  these  predisposing  causes  are  present  likewise. 

These  predisposmg  causes  are,  fortunately,  now  pretty  well  un- 
derstood. Anything,  in  fact,  that  depresses  the  mental  system, 
and  lowers  the  strength  of  the  circulation,  is  a  predisposing  cause 
to  typhus ;  and  any  one  having  his  circulation  in  a  weak  state,  and 
who  IS  exposed  to  the  contagion,  is  almost  sure  to  take  the  disease, 
and  vice  versa.  But  in  actual  practice  it  is  found  that  the  great 
debilitating  cause  that  produces  this  weakened  state  of  the  circula- 
tion, and  tne  consequent  predisposition  to  typhus,  is  the  more  or 
less  continued  (for  some  time)  deprivation  of  one  of  the  proximate 
principles  essential  to  wholesome  food ;  and  it  has  been  found  that 
the  proximate  principles  that  have  been  deficient  in  typhus  patients 
have  been  albuminous  ones. 

In  fact,  whenever,  from  short  crops,  deficient  employment,  &c, 
the  masses  have  not  duly  received  a  aue  supply  of  nitrogen,  debility 
of  the  circulation  has  been  produced,  and  great  numbers  of  the  in- 
dividuals thus  weakened  in  this  respect,  invariably  catch  typhus  if 
they  are  exposed  to  its  contagion,  and  also  convey  the  contagion 
and  the  disease  to  others  similarly  dibilitated.  It  appears,  indeed, 
in  the  animal  world,  to  be  a  provision  of  nature,  that  when  food  is 
scarce,  typhus  is  predisposed  to',  in  order  to  reduce  the  population 
to  the  limit  of  the  food,  and  thus  prevent  annihilation.  That  de- 
fective food  strongly  predisposes  to  typhus  is  now  so  well  known 
that  physicians  can  now  tolerably  accurately  anticipate  each  out- 
burst of  typhus. 

Potatoes  certainly  have  not  had  an  insufficient  supply  of  nitrogen, 
for  they  have  received  large  applications  of  farmyard  manure  and 
guano,  both  very  rich  in  this  element;  but  for  many  years  the  large 
quantity — the  very  large  quantity — of  potassa  properly  necessary 
for  their  healthy  structure,  must  have  been  with  diflaculty  obtained, 
and  indeed  very  often  not  obtained  at  all.  Of  all  the  ingredients 
in  ordinary  soil,  potassa  exists  in  the  smallest  quantity ;  and  were 
the  amount  of  it  estimated  at  1  in  the  100  parts,  it  would  be  a 
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great  exaggeration.  And  yet  a  farmer  who  every  jear  grows  five 
acres  of  potatoes,  assuming  that  each  acre  yields  eight  tons,  must 
be  able,  if  he  raise  a  sound  and  rightly  constituted  crop,  to  extract 
from  his  soil  one  thousand  two  hundred  and  sixty-five  pounds 
of  potassa.  Of  this  he  returns  in  the  haulms  two  hundred  and 
fifty  pounds  to  his  fand,  leaving  one  thousand  two  hundred  and 
fifteen  pounds  of  this  scarce  commodity  to  be  annually  sent  off  his 
farm.  And  he  does  not  make  up  one  single  pound  of  this  expen- 
diture from  without,  for  the  guano  that  he  trusts  to  as  a  foreign 
supply  contains  none.  The  wonder  is  not  that  the  potato  has 
become  impoverished  in  its  sap,  weakened  in  its  constitution,  and 
therefore  liable  to  take  epidemic  disease  as  much  as  it  does,  but  that 
it  has  not  been  more  diseased  or  entirely  destroyed. 

It  will  be  observed  that  this  explanation  or  account  of  the  patho- 
logy of  potato  disease  exactly  agrees  with  all  the  above-mentioned 
facts  that  have  been  stated  regarding  it.  It  began  in  North 
America,  and  in  Mull  and  other  Hebridean  islands.  In  the  former 
of  these  localities  it  is  a  matter  of  notoriety  that  the  potassa  has 
been  extracted  from  the  soil  by  timber,  the  timber  burnt,  and  the 
black  ashes  or  potassa  exported.  In  the  latter,  potatoes  were  raised 
year  after  year  on  the  same  ground,  the  manure  used  being  sea- 
weed, that  contains  no  potassa.  If  it  be  true  that  debility  is  the  pre- 
disposing (and  therefore  the  efiScient)  cause  of  the  potato  disease, 
ana  that  this  debility  is  produced  by  an  imperfect  supply  of  potas- 
sa, these  two  localities  are  the  very  spots  for  the  disease  to  first 
show  itself  Then  the  disease  is  worse  on  wet  soils,  and  in  these, 
for  an  obvious  reason,  what  little  potassa  there  is,  is  with  greater 
diflSculty  obtained  by  the  plant ;  and  is  not  so  bad  in  light  and  dry 
ones,  where  whatever  potassa  is  present  may  be  more  readily  as- 
similated. But  it  is  much  less  prevalent  in  mossy  and  peaty  soils, 
the  very  soils  and  the  only  soils  that  really  contain  an  excess  of 
potassa.  So  also  in  well-cultivated  arable  land  it  is  worse,  for  such 
land  is  peculiarly  deficient  in  potassa,  the  cereal  grains  grown  upon 
them  carrying  off  so  much  of  this  alkali  to  towns.  But  in  grani- 
tic valleys  the  disease  is  again  checked,  and  it  happens  that  the 
felspar  of  the  granite  which,  when  disintegrated,  makes  up  a  great 
part  of  such  soils,  is  uncommonly  rich  in  potassa.  However,  in 
severely  cropped  land,  and  in  gardens  on  these  granitic  soils,  the 
disease  again  prevails  ;  and  we  know  that  in  both  these  cases  the 
potassa  must  have  been  very  much  diminished. 

The  conclusion  that  may  legitimately  be  come  to,  seems  to  be 
this, — ^the  exciting  cause  of  potato  disease  is  an  epidemic  influence, 
and  perhaps  also  a  contagious  miasm  ;  and  it  attacks  potato  plants 
that  are  m  a  state  of  debility — this  debility  being  caused  by  the 
plants  having  received,  for  a  succession  of  years,  a  very  imperfect 
supply  of  potassa,  a  substance  which  is  to  the  potato  an  ingredi- 
ent absolutely  necessary  to  its  healthy  structure. 
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Tliis  Is  a  paper  on  pathology,  and  has  therefore  nothing  to  do 
with  the  cure  or  prevention  of  disease ;  but  it  may  perhaps  be 
here  stated,  that,  if  the  above  conclusions  are  true,  the  remedy  for 
potato  disease  is  the  careful  growing  of  the  seed  potatoes  for  many 
years  in  land  where,  besides  the  other  ingredients  of  which  they 
.  stand  in  need,  they  will  have  an  ample  supply  of  potassa. 

2.  Potato  Curl.  A  disease  in  potatoes,  apparently  propagated  by  contagion^ 
m  which  the  plants  in  many  parts  of  afield  or  patch  become  rapidly  and 
successively  curled^  and  a  little  after  this  the  tubers  become  shrivdled  up. 

The  curl  is  a  disease  among  potatoes  that  prevailed  very  exten- 
sively, and  did  a  good  deal  of  mjury  to  the  crop,  during  the  last 
half  of  the  past  century  and  the  beginning  of  this.  Now,  however, 
it  IS  comparatively  rarely  seen,  Ihe  reason  of  the  present  immu- 
nity from  it  seems  to  be  the  greater  care  that  is  now  taken  in 
storing  potatoes.  Until  within  a  few  years  past,  the  greatest  care- 
lessness generally  prevailed  in  keeping  the  polfeitoes  over  winter. 
All  the  tubers,  healthy  or  not,  were  shovelled  into  a  hole  in  the 
ground,  and  protected  from  frost ;  and  when  spring  came,  what 
were  left  were  pretty  promiscuously  taken  for  seed.  As  the  curl 
is  a  decidedly  contagious  disease,  and  as  few  potato-pits  in  these 
times  did  not  contain  some  curled  tubers,  the  disease  was  naturally 
perpetuated  from  year  to  year.  Since  greater  care  has  been  taken 
in  storing  potatoes,  and  only  apparently  quite  healthy  ones  pitted, 
the  disease  has  almost  disappeared.  In  this  respect  it  bears  a 
great  resemblance  to  plague,  which  has,  by  means  of  quarantine 
regulations,  been  kept  away  from  this  country  for  about  two  cen- 
turies, although  ships  from  infected  ports  have  been,  and  are  con- 
tinually, entering  our  harbours. 

The  disease  in  question  is  known  by  the  curl  that  takes  place 
early  in  the  season  in  the  leaves,  and  the  tubers  in  the  curled 
plants  are  uniformly  found  waxy  and  unwholesome.  If  one  plant 
m  a  patch  becomes  curled,  the  disease  tends  to  spread  successively 
to  otner  ones,  and  there  can  be  no  doubt  of  the  contagious  nature 
of  the  affection.  Of  the  nature  of  the  contagion,  or  of  the  disease 
itself,  we  know  nothing,  any  more  than  physicians  know  anything 
of  the  nature  of  the  contagion  of  measles,  or  of  the  nature  of  that 
disease  itself. 

Two  causes  have  been  assigned  to  it.  One  is,  that  it  is  pro- 
duced by  over-ripeness  in  the  sets.  This  was  maintained  first  by 
Dickson.*  He  employed,  for  his  sets,  cuts  from  the  waxy  or  least 
ripened  end  of  a  ripe  potato,  and  reported  that  he  escaped  the 
disease.  Mr  Crichton-f  also  employed  immature  tubers  for  seed, 
and  he  likewise  evaded  the  disease.  Young  J  confirmed  these  two 
statements. 

*  Caledontan  Horticnltural  Memoirs,  i.  55.        t  Ibid.,  p.  440.       %  Ibid.,  iii.  278. 
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Bat  it  may  be  affirmed  that  the  phrase  over-ripeness,  as  appliecl 
to  a  potato,  really  means  nothing.  In  fact,  there  is  no  such  thin^. 
A  ripe  potato  is  one  with  its  full  amount  of  starch,  and  such  is  m 
its  very  best  condition ;  and,  moreover,  a  potato  never  has  more 
than  its  proper  complement  of  starch.  That  one  end  of  a  properly- 
grown  potato  is  materially  less  ripe  than  the  other,  is,  too,  very  aoubt- 
fal.  Besides,  other  experienced  cultivators  have  observed  the  very 
opposite  result  from  that  reported  by  the  fore-mentioned  autho- 
rities. Thus  Bogers*  remarks,  '^  The  author  has  tried  many  of  the 
supposed  preventions,  but  found  none  better  than  always  plant- 
ing mih  ripened  sets."  The  reason,  probably,  that  Messrs  Dickson, 
&c,  avoided  the  curl  was,  that,  although  they  selected  the  seed  for 
another  cause,  yet  they  did  not  employ  for  seed,  potatoes  actually 
affected  with  the  curL 

The  other  supposed  cause  is  that  of  Mr  Sheriff,  -f  who  maintained 
that  the  potatoes  were,  from  the  manner  in  which  they  were  per- 
petuated, becoming  old,  and  that  curl  was  an  affection  of  their 
worn-out  condition.  The  fact  that  curl  has  nearly  disappeared 
effectually  disproves  this. 

3.  Vine  Disease.    (The  definition  of  this  is  again  postponed  until  the  next 

Kumber.) 

The  consideration  of  the  pathology  of  this  important  and  exten- 
sively-spread disease  is  abo  postponed  until  the  next  Number. 
The  following  account  from  Mr  Harris  may  here  be  quoted,  without, 
however,  the  writer  of  this  paper  being  committed  oy  any  opinion 
expressed  in  it.  { 

"  The  grapes,  when  blighted,  are  covered  with  what  appears  a 
white  powder,  like  lime,  a  little  darkened  with  brown  and  vellow. 
These  fungi  send  forth  laterally,  in  all  directions,  thread-like  fila- 
ments, which  become  so  completely  interwoven  with  one  another 
^  entirely  to  cover  and  enclose  the  skin  of  the  grape  in  a  compact 
and  firm  net-work,  and  on  each  are  seen  the  egg-shaped  capsule,  or 
seed -pod.  The  pips  and  juice  go  on  swelling,  and  at  times, 
when  struck  late  in  the  season,  the  grapes  become  partially  ripe 
and  coloured.  But  very  soon,  expansion  from  within  going  on, 
checked  with  this  net-work,  the  grape  bursts;  but  as  it  cannot 
hurst  as  it  should  do,  were  it  unconfined,  the  edges  of  the  part 
where  it  bursts  turn  inward  in  place  of  outward,  and  the  pips  are 
exposed  to  view  as  the  teeth  of  a  man  when  his  lips^  are  drawn 
hack.  If  the  grapes  are  attacked  in  an  early  stage  of  their  growth, 
they  dry  up,  fall  off,  and  become  very  offensive,  but  do  not  split." 

*  Ve^OabU  Cultivator,  p.  250.  +  Caledonian  HorHcuUnral  Memoirs,  I  60. 

t  The  reason  that  the  consideration  of  the  Tine  disease  is  postponed  is,  that  the 
Author  has  not  yet  heen  able  to  procure  and  pernse  the  reports  recently  made  on 
tlie  nbjeot  in  France. 
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4.  Pestilence.  TTiis  is  a  vague  term^  and  intended  to  include  those  sudden 
and  apparently  contagious  diseases  of  cereal  grains  that  seem  to  hwot 
been  epidemic  in  Europe  in  the  Middle  Ages, 

It  is  impossible  to  attempt  any  account  of  these  pestilences  that 
seem  to  have  been  so  common  in  early  and  medieval  times,  for  we 
have  really  no  evidence  beyond  the  simple  statement  that  they 
occurred.  They  would  seem  to  have  been  epidemical  diseases,  excited 
probably  by  contagion  and  predisposed  to  by  debility,  brought  on 
from  want  of  sufficient  food  m  the  ground  That  this  should  have 
been  the  case  in  medieval  times,  we  can,  when  we  consider  the 
culture  employed,  easily  imagine.  The  cultivation  of  the  out- 
field, from  the  lawlessness  and  barbarism  of  the  Middle  Ages,  seems 
to  have  been  very  unprofitable.  He  who  sowed  the  crop  had  not 
more  chance  of  reaping  it  than  to  induce  him  to  lay  out  the  seed, 
and  no  manure  was  applied  to  outfield  crops.  After  a  time  these 
outfields  would  grow  no  more,  and  then  they  were  allowed  to 
fallow  for  years.  But  before  they  became  absolutely  unproductive 
they  must  have  afforded  sickly  and  debilitated  crops,  just  such  as 
w^  know  would  yield  at  once  to  contagion  if  applied  to  them. 

The  cultivation  of  the  arable  infield  near  to  the  feudal  village 
was  something,  but  not  very  much,  better.  It  was  cropped  year 
after  year  with  the  same  cereal  grain,  and  very  imperfectly  man- 
ured. This,  of  course,  induced  weakness  and  consequent  liability 
to  catch  contagious  diseases. 

One  of  the  earliest  of  these  recorded  vegetable  pestilences  is 
probably  the  Egyptian  one  recorded  in  Genesis.  In  Bome,  one 
occurred  early  in  the  kingdom.  It  is  recorded  by  Zonaras,*  who 
particularly  notices  the  sterilitas  agrorum.  It  was,  however, 
during  the  Middle  Ages  that  these  visitations  appear  to  have  been 
most  prevalent.  In  820,-|-  France  was  visited  with  a  severe  one. 
In  851  there  was  one  in  Scotland,  that  caused  a  pestilence  and 
famine  among  the  human  inhabitants.  In  968  there  was  a  general 
disease  in  the  com  crops.  X  In  1105  there  was  another ;  and,  in- 
deed,  some  such  appear  to  have  occurred  every  few  years,  h 
1368  the  crops  in  England  seem  to  have  failed  almost  altogether, 
and  the  consequent  want  of  food  predisposed  to  the  great  plague 
that  ravaged  the  island  in  the  reign  of  Edward  III.§ 

It  is  unnecessary  to  state  any  more  dates  at  which  theje 
pestilences  occurred  among  the  crops.  They  were  exceedingly 
common,  and  produced  much  human  sufiering ;  but  of  their  exact 
nature  we  know  little  or  nothing,  and  the  causes  that  produced 
them  appear  to  be  now  far  less  active  and  intense. 

[To  hi  concluded  in  the  next] 

*  Lib.  VIL  +  Magd.  Cent.,  9, 18.  t  Ibid.  9, 13. 

§  The  annaUsts  who  describe  these  yegetable  pestilences  very  frequently  remark 
that  tho  domestic  fowls  took  to  the  woods,  the  com  being  apparently  so  scarce  that 
none  could  be  afforded  to  them. 
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Bj  P.  L.  SiMMONDfly  Aathor  of  **  The  Comnlercial  ProdiiotB  of  the 
Vegetable  Kingdom,"  &c.  &;o. 

It  has  been  well  obBerved  that  there  are  few  things  in  which  the 
public  have  so  great  and  genei;al  an  interest,  and  concerning  which 
they  possess  so  little  real  knowledge,  as  of  the  provision  trade, 
and  the  wholesale  traffic  in  animals,  live  and  dead,  in  their  own  and 
in  other  countries.  When,  where,  and  how  raised,  and  what  pro- 
cesses meat  passes  through  befi^'e  it  reaches  their  tables,  are  Ques- 
tions which,  though  highly  important,  are  very  seldom  askea  by 
the  consumers — all  that  they  usually  trouble  themselves  with  is, 
the  current  retail  price  and  the  nature  of  the  supply.  I  purpose 
in  the  present  paper  to  investigate  the  products  of  one  of  the 
domestic  animals — and  that  usually  a  depreciated  one — the  hoff ; 
with  the  object  of  showing  how  large  is  the  extent  of  the  trade 
in  its  flesh  and  products,  and  how  rapidly  it  has  increased  within  a 
very  recent  penod. 

Mr  Ormandy,  a  functionary  of  the  North-western  Railway,  in  a 
summary  of  the  cattle  traffic  on  all  the  lines  of  railway  in  the 
United  Kingdom  in  1853,  furnished  the  following  figures  as  re- 
gards pigs  as  "  travellers  "  :  — 

England, 704,037 

Ireland, 223,499 

Scotland,  ......  28,022 

Making  a  total  of,  .  .  955,558 

Whether  these  figures  embrace  the  small  fry  of  "  sucking''  pigs  is 
not  stated ;  but  these  innocents,  I  believe,  invariably  come  to  mar- 
ket in  the  slaughtered  state.  The  proportion  of  the  traffic  to  the 
^hole  number,  in  the  absence  of  general  statistics,  it  is  impossible 
to  compute,  but  in  Ireland  the  proportion  carried  was  1  in  4f . 
The  number  of  pigs  brought  into  Liverpool  in  1852  was  116,504 
from  Ireland,  and  6316  coastwise;  there  were  also  10,539  foreign 
pigs  imported  into  our  ports  that  year.  The  number  slaughtered 
m  Liverpool  atmually  is  about  29,000.^  In  1846,  the  immense 
number  of  480,827  pigs  was  received  at  Liverpool  from  Ireland, 
valued  at  £1,500,000. 

The  imports  of  pork  into  Liverpool  in  the  year  ending  October 
1)  1853,  amounted  to  38,164  barrels,  of  which  10,500  barrels  were 
received  from  America  and  Canada,  16,000  barrels  from  France, 
^dll,600  from  Ireland.  The  imports  of  bacon  were  118,906  cwt.; 
of  hams,  10,597  cwt. ;  and  of  lard,  4756  tons. 
QQ^  1864,  January  to  December,  the  total  receipts  of  pork  were 
^^joll  barrels;  of  bacon,  226,492  cwt. 
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The  value  of  the  trade  in  the  commercial  products  of  the  hog  at 
Liverpool  alone  last  year  may  be  thus  stated : — 

Value  of  thb  Imports. 

83,611  barrels  of  pork,  200  lb.  ayerage,  at  say  708.  per  barrel,  £127,638 

226,492  cwt  bacon,  at  40s.,         ....  452,984 

1 1,585  tons  of  lard,  at  52s.,         ....  601,780 

17,000  cwt.  of  hams,  at  428.  per  owt,     .            .            .  85,700 

120,000  liye  pigs,  at  £1  per  cwt,            .           .           .  120,000 


£1,838,102 


The  number  of  pigs  sold  in  Smithfield  market  yearly  is  now 
about  96,000 ;  but  a  great  deal  of  •  pork  comes  up  to  the  principal 
meat  markets  of  the  metropolis  ready  killed.  From  careful  in- 
quiries I  have  made,  I  assume  it  at  115,000  stones  of  pork  to 
Newgate  market,  650,000  stones  of  pork  and  28,000  suck- 
ing pigs  to  Leadenhall  market,  and  150,000  stones  to  White- 
chapel. 

The  following  figures  show  the  numbers  slaughtered  at  some  of 
the  principal  towns  yearly : — 

Glasgow,  in  1852,        .....  5212  pigs.   . 

Wolyerhampton,  in  1850,         ....         34,000    „ 
Manchester,  in  1850,    .....         40,650   „ 

The  statistics  of  swine  raised  in  various  countries  it  is  of  course 
scarcely  possible  to  obtain  with  any  degree  of  accuracy,  for  the 
numbers  necessarilv  vary  year  by  year  according  as  there  is  an 
abundance  or  scarcity  of  suitable  food  for  them,  and  as  there  may 
be  a  local  demand  for  consumption  arising^  from  increase  of  popu- 
lation, or  for  export,  owing  to  enhanced  prices  abroad,  &c.  In 
1847,  Great  Britam  had  about  700,000  pigs ;  m  1851,  rather  over 
1,500,000 ;  and  at  present  the  number  is  estimated  at  fully 
2,000,000.  Of  this  number  Ireland  has  a  large  proportion,  and 
Scotland  scarcely  200,000. 

In  the  United  States,  in  1850,  there  were  by  the  census  returns 
30,315,719  swine.  The  proportion  of  pigs  to  cows  there  was  as 
6  to  1,  and  of  pigs  to  sheep  as  10  to  7.  From  the  Patent 
Office  Report  for  1853,  It  seems  the  number  then  was  estimated 
at  32,000,000,  valued  at  160,000,000  dollars,  or  about  £32,000,000 
sterling.  The  number  of  swine  in  the  United  States  now  maybe 
fairly  set  down  at  40,000,000,  or  more  than  all  the  states  of  Eu- 
rope combined. 

In  Western  Canada,  in  1851,  the  number  of  pigs  was  given  at 
569,257,  and  the  number  of  barrels  of  pork  cured  at  310,058. 

It  is  somewhat  difficult  to  obtain  any  reliable  returns  respecting 
the  European  states,  but  from  the  inquiries  I  have  set  on  foot,  it 
would  seem  that  the  Austrian  empire  has  about  5,500,000  swine, 
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and  Austrian  Ittfy  250,000.  Finland  had,  in  1852,  204,000, 
and  Nonmjr  about  100,000.  France  has  at  least  5,000,000  or 
6,000,000  swine ;  indeed,  this  is  about  the  number  stated  to  be 
slauehtered  annually  in  that  empire. 

The  Australian  colonists  do  not  pay  much  attention  to  the  rear- 
ing of  pigs,  with  the  exception,  perhaps,  of  New  Zealand  and  Van 
Diemen's  Land.  In  the  latter  island  the  number  may  be  about 
30,000;  in  South  Australia,  about  12,000;  and  in  Victoria, 
9,000.  New  South  Wales  has  about  80,000  head,  and  there  are 
a  few  kept  in  Western  Australia. 

At  Mauritius  and  in  the  Cape  Colony  the  number  of  swine  is 
proportionately  large,  numbering  about  30,000  in  the  former  island 
and  its  dependencies,  and  probably  200,000  in  the  various  Cape 
districts  and  settlements. 

The  Lower  British  American  colonies  may  be  estimated,  accord- 
ing to  former  returns,  to  contain  at  present  the  following : — 

New  Branswick,              .....  80,000 

Nora  Sootia  and  Cape  Breton,     ....  100,000 

Prince  Edward  Island,    .            .    ^       .           .            .  36,000 

Newfoundland  and  Labrador,     .           .                      .  30,000 

246,000 

A  comparatively  small  number,  certainly,  for  these  provinces. 

Russia  must  possess  immense  herds  of  wild  hogs,  but  then  they 
are  mere  animab  of  skin  and  bone,  roaming  through  the  forests, 
deserts,  and  wastes,  and  deteriorating  from  the  vicissitudes  of  the 
climate.  The  wild  boars  of  Barbary,  Bengal,  and  Scinde,  are  said 
to  be  much  finer  animals  than  those  which  endure  the  severity  of 
a  northern  winter  in  the  forests  of  Germany.  The  extremes  of 
domestic  swine,  observes  Mr  Gisbome  {Essays  on  Agriculture)^  are 
Prince  Albert's  prize  pig  at  the  one  end,  and  the  pig  whose 
domestic  hearth  is  in  the  hut  of  the  Finn,  all  the  way  from  St 
Petersburg  to  Archangel,  at  the  other.  From  the  appearance  of 
the  Bossian  pig  you  would  not  suppose  he  had  any  vitals — there 
seems  to  be  no  room  for  them.  His  bristles,  if  not  his  ornaments, 
Are  at  least  his  distinction.  He  furnishes  them  to  our  markets  to 
an  extent,  both  in  quantitv  and  value,  which,  but  for  custom-house 
Btatistics,  would  be  thought  fabulous. 

Bristles  were  formerly  a  large  item  of  export  from  Bussia  to 
England  and  America,  ranging  S'om  2^  to  3  million  pounds'  weight 
annually ;  but  both  countnes  have  learned  to  be  more  independent 
of  these  supplies,  for  the  United  States  now  obtain  a  considerable 
quantity  at  home,  and  the  strong  vegetable  bristles  obtained  from 
^ke  kittool  fibre,  furnished  by  a  species  of  palm  in  Ceylon,  enters 
largely  into  the  manufacture  of  orushes  of  all  kinds ;  even  our 
metal  manufacturers  have  ftimished  a  substitute  in  beautifuly 
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flexible,  and  durable  galvanised-wire  brushes,^  available  for  hair, 
flesh,  or  clothes  brushes.  Shoemakers  and  saddlers  must,  how- 
ever, still  look  solely  to  the  bristles  of  the  wild  boar ;  and  as  it 
is  not  a  bulky  article  of  transport,  500  to  1000  tons  of  bristles  may 
probably  still  reach  this  country  through  Prussia  and  other  neutral 
ports. 

The  nature  of  the  food  of  the  hog  has,  of  course,  a  great  effect 
upon  the  commercial  value  of  the  flesh.  In  our  own  forests,  acorns 
and  beech-nuts  form  a  considerable  portion  of  the  food  of  the  Hamp- 
shire hogs;  but  '^mast"  fed  bacon  in  America  is  considered  to  want 
that  firmness  and  quality  which  is  characteristic  of  those  fattened 
on  maiza  Pigs  which  roam  at  large  about  towns  and  the  sea-shores, 
feeding  on  fish,  sea-weed,  and  garbage,  are  usually  vile-looking, 
lean,  long-snouted  animals,  scarcely  fit  for  human  food.  In  the 
River  Plate,  we  are  even  told  that  herds  of  swine  have  been  fed  on 
mutton,  the  carcass  of  the  sheep  being  there  useless.  In  some  of 
the  whisky  distilleries  on  the  Ohio  they  keep  large  herds  of  7000 
to  9000  hogs,  which  are  fed  upon  the  grain.  At  certain  seasons 
of  the  year,  from  the  character  of  the  food,  or  from  other  causes, 
epidemics  prevail  among  the  swine.  In  the  last  two  years,  12,000 
hogs  died  at  the  two  largest  distilleries  at  New  Bicnmond,  about 
twenty  miles  from  Cincinnati.  These  hogs  were,  however,  not  a 
total  loss,  for  450  barrels  of  lard  oil  were  obtained  from  their  car- 
casses. In  many  of  the  American  states,  apples  form  a  principal 
portion  of  their  food,  and  the  "  apple  sauce  '  thus  becomes  incor- 
porated with  the  flesh. 

In  British  India,  only  Europeans  and  the  low  Hindoos  eat  pork, 
but  wild  hogs  are  very  abundant,  and  afibrd  good  sport  to  the 
hunter.  This  avoidance  of  pork  arises  as  much  from  religious 
scruples  as  the  deep-rooted  aversion  to  the  swine  all  must  imbibe 
who  have  only  seen  it  in  the  East,  where  it  is  a  tall,  gaunt, 
half-famished,  and  half-ferocious-looking  brute,  which  penorms 
the  office  of  scavenger. 

The  Chinese  are  passionately  fond  of  pork,  and  have  a  very 
fine  race  of  pigs,  of  which  we  have  profited  as  a  cross  to  our 
native  breeds.  When  the  Chinese  cannot  procure  pork,  they 
dress  up  puppies  to  meet  the  existing  demand.  One  of  the 
most  profitable  sources  of  revenue  of  the  Peninsular  and  Ori- 
ental Company's  steamers  on  the  Canton  river  is  towing  up 
boat-loads  of  pigs  for  the  celestial  epicures  of  the  capital.  To 
such  an  extent  is  this  traffic  carried  on  throughout  the  East,  that 
the  last  official  Boletin  of  the  Macao  government,  which  I  have 
received  by  the  overland  mail,  contains  in  detail  an  important 
"  Contract  for  the  exclusive  Sale  of  Pork  within  the  City  of  Macao 
from  the  1st  of  March  of  1855  to  the  end  of  February  1856." 
The  following  are  the  terms : — 
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^Tlie  Worahipfbl  Company  of  Porqiieiro8(Pork-batolien),  by  their  Agents,  Cam- 
oHom-qoim  and  Taa-can,  bought  at  Pnblie  outcry,  on  the  16th  of  January,  the  exclu* 
me  right  to  sell  Pork  for  one  year  (as  aboye)  at  the  rate  of  3300  dels.  (L.660),  payable 
qaarterly  in  advance,  for  which  payment  the  Chinese  Tai-ch6  is  guarantee." 

The  eonditions  are  then  stated : — 

Ist.  The  Contractors  shall  supply  the  market  with  Pork  for  consumption  at  the 
prices  marked  in  the  schedule — the  weight  to  be  16  taels  to  a  catty  ;  the  scales  to  be 
tested  at  the  Custom-house.  Should  there  be  a  difference  in  the  scales,  a  fine  of  5 
taels  to  be  imposed  for  the  first  offence,  and  ten  taels  for  the  second  ;  half  of  such 
fine  to  go  to  the  denunciator,  the  rest  to  the  public  chest 

2d.  Any  person  found  selling  pork  without  the  appointment  and  permission  of  the 
Contractors  to  be  fined  ten  taels  for  the  first  offence,  and  twenty  for  the  second; 
together  with  30  days*  imprisonment.    The  fines  to  be  divided  as  before  prescribed. 

3d.  Importers  of  live  pigs  for  sale,  without  the  license  of  the  Contractors,  to  be 
fined  as  in  preceding  section,  and  pigs  to  be  confiscated.  Care  is  to  be  taken  that 
importers  of  pigs  are  not  imposed  on  by  the  Contractors. 

4th.  Contractors  and  their  Agents  may  not  use  improper  means  to  make  the  meat 
weigh  heavy,  under  pain  of  the  penalty  stated  in  article  1. 

5th.  Pigs  may  be  kept  in  the  city  by  citizens  for  tlieir  own  use,  but  may  not  be 
traded  in  without  Contractors'  license,  under  penalty  described  in  article  2.  A 
license  to  sell  pig  may  be  obtained  of  the  Contractors  on  payment  of  2  mace  of  silver 
(about  a  shilling). 

Schedule  of  Prices  at  iohich  Pork  is  to  be  retailed. 


Loin  and  ribs, 

9  catties  and  14  taels  per  dollar. 

Leg, 

10 

catties      „ 

Fat, 

144 

9t             n 

Flank, 

Hi 

)f                    99 

Lard, 

12 

ft            n 

Head  and  feet. 

134 

n            n 

Tongue  and  heart. 

12 

it                  99 

Other  parts. 

. 

prices  current 

These  rates  may  be  taken  at  an  average  of  3d.  and  4d.  per  Ib.^ 
but  in  Hong-Kong  the  prices  are  100  per  cent  higher. 

They  are  too  thriftj  m  China  to  kill  their  pigs  when  sncklings^ 
and  thej  are  therefore  allowed  to  reach  a  mature  age  before  be- 
coming martyrs  to  the  knife.  They  usually  roast  the  hog  whole, 
and  itinerant  vendors  carry  about  the  pig,  disposing  of  slices  or 
joints  to  customers. 

In  warm  countries,  pork  is  apt  to  promote  scrofula,  dyspepsia, 
and  other  disorders  of  the  system.  The  Jews,  Turks,  Arabians, 
and  others  who  observe  the  precept  of  avoiding  swine's  flesh,  are 
certainly  more  free  from  many  gross  diseases  than  the  Christians. 
The  Romans,  M.  Soyer  tells  us,  were  especially  a  pig-eating  race, 
and  retained  their  fondness  for  pork  from  the  foundation  to  the 
decline  of  their  empire.  They  discovered  fifty  difierent  flavours  in 
pork,  and,  under  tne  hands  of  their  skilful  cooks,  swine's  flesh  was 
oflen  transformed  into  delicate  fish,  ducks,  turtle  doves,  or  capons. 
The  pork  consumed  in  the  United  States  is  three  times  the  quan- 
tity consumed  by  an  equal  number  in  Europe. 

Pork  is  also  the  great  food  of  the  Brazilian  people.  It  is  pre- 
pared, according  to  Dr  Walsh,  in  a  peculiar  manner.     When 
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the  pig  is  killed,  the  butcher  dexterously  scoops  out  the  bones 
and  flesh,  leaving  behind  only  the  covering  of  fat.  In  this 
state  it  is  salted,  folded  up,  and  sent  in  great  quantities  to 
Bio  Janeiro,  where  it  is  called  toucinho.  AH  the  stores  and 
vendaa  are  full  of  it,  and  it  is  used  commonly  for  culinary 
purposes,  and  forms  an  ingredient  in  every  Brazilian  article  of 
cookery. 

Bullock  {Travels  in  1829)  tells  us  that  the  Mexicans  are  ver^ 
curious  in  rearing  and  feeding  swine,  and  that  an  essential  reqm« 
site  in  a  Mexican  swineherd  is  an  agreeable  voice,  in  order  that  he 
may  sing  or  charm  the  animals  into  peace  when  they  quarrel  and 
fight,  and  lull  them  to  sleep  at  proper  times  to  promote  their 
fatting  1 

Large  droves  of  pigs  migrate  annually  into  Hungary  from  Servia, 
where  they  still  live  in  a  half-wild  state.  They  fatten  in  the  ex- 
tensive oaK  forests,  and  are  sent  to  market  in  the  large  towns,  even 
to  Vienna,  and  still  farther.  The  task  of  driving  the  animals  is 
shared  by  the  kanasz  or  swineherd  (several  of  whom  have  to  attend 
each  drove),  his  dog,  and  his  ass.  The  jackass  heads  the  drove, 
bearing  a  large  bell  round  his  neck,  like  the  bell-wether  of  a  flock, 
and  carrying  the  provisions  of  the  driver  on  his  back.  The  dogs, 
of  a  handsome  and  strong  race,  called  the  white  Hungarian  wolf- 
dog,  run  incessantly  round  and  round  the  drove,  and  keep  the  pigs 
together.  Whenever  the  kanasz  wishes  to  rest,  he  makes  a  signal 
to  the  dogs,  when  they  fasten  and  hang  upon  the  eai*s  of  the  jack- 
ass, so  that  he  can  proceed  no  farther,  but  stands  there  with  his 
uncomfortable  ear-drops  and  his  woe-begone  face,  a  veritable  picture 
of  misery.  The  hogs  find  food  in  profusion  in  these  luxuriant  oak 
forests,  and  commonly  stuff  themselves  to  such  a  degree  that  they 
lose  all  desire  for  roving  about ;  so  that  dog,  master,  and  ass  lead 
a  comparatively  easy  iSe,  and  are  left  to  the  quiet  enjoyment  of 
nature.* 

la  America  they  speak  of  the  crop  of  hogs  as  other  countries  do 
of  their  sugar,  coffee,  and  general  exportable  staple  crops;  and  even 
when  packed  and  cured,  they  occasionally  compute  the  produce  bythe 
"  acre."  Thus  the  Louisville  Courier  stated  recently,  that  there 
were  five  or  six  acres  of  barrelled  pork,  piled  up  three  tiers  high, 
in  open  lots,  and  not  less  than  six  acres  more  not  packed,  which 
would  make  eighteen  acres  of  barrels  if  laid  side  by  side,  exclusive 
of  lard  in  barrels,  and  pork  bulked  down  in  the  curing-houses, 
sheds,  &c.  Besides  the  above  slaughtered  hogs,  there  were  five  or 
six  acres  more  of  live  hogs  in  pens,  waiting  their  destiny.  The 
crop  of  hogs  in  the  Western  States  in  the  season  of  1852,  was 
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estimated  at  l^OO^OOO,  averaging  200  lb.,  equal  to  260,000,000  lb., 
and  they  were  thus  apportioned : — 

Pounds. 

2,600,000  hams  at  15  lb,  eaeh,  .  .  .  89,000,000 

2,600,000  flhoalden  at  16  lb.  eaeh,     .  .  .  41,600,000 

25  lb.  leaf  lard  to  a  hog,  at  220  lb.  to  the  barrel,  147,727 

barrels,  or,  .  ...  82,500,000 

8  lb.  ramp  to  a  hog,  at  200  lb.  to  the  ban«l,  52,000 

barrels,  or,  .....  10,400,000 

70  lb.  side  meat  to  a  hog  at  200  lb.  to  the  barrel,  455,000 

barrels,  or  .....  91,000,000 

25  lb.  head  and  feet, 32,500,000 

10  lb.  wastage, 13,000,000 


^ClnannaH  paper. 


260.000,000 


In  the  Western  States  we  see,  then,  that  pork  is  the  great  idea,  and 
the  largest  owner  of  pigs  the  hero  of  the  prairie.  What  coal  has 
been  to  England,  wheat  to  the  ^le,  gold  to  California,  and  sheep 
to  the  squatting  interests  of  Australia,  pork  has  been  to  the  West 
in  America. 

The  States  of  Ohio,  Kentucky,  Indiana,  and  Illinois  are  the 
great  marts  in  which  the  slaughtering  of  hogs  and  pickling  of 
pork  for  exportation  are  carried  on.  The  greatest  depots  are 
Cincinnati,  where  about  500,000  are  now  slaughtered  yearly. 
Louisville,  Madison,  Hamilton,  and  various  other  places  furnish 
their  quota  of  60,000  to  70,000  each.  There  are  about  sixty  towns 
m  which  this  branch  of  business  is  largely  carried  on. 

The  number  of  hogs  slaughtered  and  packed  in  Cincinnati  last 
year  (1854),  was  431,000,  being  nearly  equal  to  the  number  in 
1848,  which  was  475,000 ;  estimating  these  at  208  lb.  average, 
the  actual  cost  at  4  dols.  47  cents  ner  100  lb.  would  be  4,008,300 
dols.  Reduced  into  pounds,  the  wbole  pork  crop  of  last  year  may 
be  stated  at  533,992,850  lb.  The  increase  in  number  is  a  fraction 
over  15  per  cent  on  the  previous  year's  aggregate,  and  in  pounds 
the  product  shows  an  increase  of  22^  per  cent. 

Hogs  Packed  in  the  Western  States. 


1850-61. 

1861-52. 

1852-53. 

Ohio,     .         ...        863,464 

647,343 

603,162 

Indianay 

182,549 

447,352 

600,945 

Illinois, 

168,870 

231,519 

824,856 

Iowa,    . 

65,000 

40,500 

62,652 

Missouri, 

102,000 

69,436 

87,200 

Kentacky, 

205,914 

205,600 

338,300 

Tennessee, 

8,600 

10,000 

36,500 

Michigan, 

> 

10,800 

10,400 

The  price  of  pork  has  run  up  considerably  at  Cincinnati,  having 
advanced  from  about  3  dollars  per  1001b.  in  1849-50,  to  6^  dollars 


36  COMMERCIAL  PBODUCTS  OF  THE  HOG. 

in  1852-53.  Pork,  which  only  fetched  38s.  to  448.  per  barrel  of 
200  lb.  at  Liverpool  in  the  close  of  1843,  ran  up  to  83s.  to  85s.  in 
December  1852,  stood  at  60s.  to  76s.  in  December  1853,  and  is 
now,  May  1865,  at-  75s.  to  82s^  6d.  per  barrel.  The  GovemmeBt 
contracts  for  pork  for  the  navy  in  September  were  nearly  double 
in  amount  those  taken  in  the  previous  year,  and  at  greatly  enhanced 
prices.  The  contract  in  1853  was  for  9000  tlercesof  320  lb.  each,  at 
£7, 17s.  6d.,  and  2700  barrels  of  208  lb.  at  £5,  2s.  6d.  In  1854, 
the  contract  was  for  17,000  tierces  at  £9,  19s.,  and  3500  barrels 
at  •e6,  19s. 

The  following  graphic  account  of  the  system  of  slaughtering 
bogs  in  the  butchering-houses  in  Cincinnati  is  from  a  Western 
American  paper : — 

Aside  from  the  prodigions  Hiimber  of  hogs,  cattle,  sheep,  and  calTes  disposed  of, 
there  is  an  interest  in  watching  the  machine-like  order  of  the  work.     The  batdier'a 
yard  and  bnildiog  is,  of  course,  not  a  neat  place,  while  the  blood  and  offal  of  two 
thousand  hogs  a-day  pass  through  them.    The  slaughter-house  is  situated  in  some  re- 
tired hollow,  with  a  small  stream  passing  beneath  it,  and  is  generally  a  cheap  tem- 
porary building.    The  hogs  of  each  droTe  are  kept  in  a  separate  pen  till  the  hour  of 
execution,  when  a  deyoted  few,  say  thirty  or  forty,  are  compelled,  much  against  their 
will,  to  march  up  a  platform  within  the  building.    Here  a  man  with  an  iron  sledge 
goes  among  them,  and  strikes  them  on  the  head  with  a  dull,  sickening  sonnd,  and 
they  fall  without  a  squeal.     While  in  a  senseless  state  they  are  thrown  upon  a  grat- 
ing near  the  scalding- ?at8,  where  they  are  stuck,  and  the  blood  flows  into  the  stream 
below.    The  yats  are  wide  enough  to  place  a  hog  crosswise  ;  and  there  are,  in  large 
establishments,  two  Tats,  on  each  side  of  which  are  five  or  six  men,  making  twenty  in 
all.    The  water  is  kept  hot  by  steam,  and  the  carcasses  are  oonstantly  kept  turning 
and  stirring  as  they  pass  along,  so  that  when  they  reach  the  further  end  of  the  Tat 
they  are  stripped  of  the  hair,  and  are  hauled  ont  and  hnng  up  by  the  heels  for  gut- 
ting.    The  man  who  strikes  them  puts  a  mark  on  the  leg  of  each,  to  show  who  is  the 
owner.     A  hog  is  pushed  from  the  grating  all  quiyeringand  bloody,  into  the  scalding 
water,  abont  once  in  half  a  minute,  and  a  clean  carcass  is  hauled  out  of  the  other  end 
of  the  yat  as  frequently,  and  also  another  taken  from  the  gambrel  and  carried  to  the 
hooks  as  often,  where  he  hangs  till  the  next  morning  to  cooL     For  two  yats  about 
fifty  men  are  required.     The  next  morning  a  four  or  six  horse  team  appears  at  the 
slaughter-house,  bright  and  early,  and  piling  the  stiff  carcasses  into  a  huge  rack,con- 
yeys  them  to  the  packers.     The  hvtcher,  instead  of  being  paid  for  his  expense,  pays 
the  drover  something — eight,  ten,  or  twelye  cents  a-head — for  the  chance  ;  and  all 
the  offal  belongs  to  him,  including  eyerything  taken  from  the  animal.     At  the  packer's, 
which  is  in  a  more  public  part  of  the  city,  the  hog  is  weighed,  and  two  men  place  his 
body  on  a  bench.     On  each  side  of  the  bench  stand  two  strong  men,  with  hnge 
cleayers,  more  dreadful  than  an  executioner's  axe,  on  which  they  put  a  keen  edge 
between  each  blow.    One  blow,  giyen  simultaneously  by  each,  severs  the  head  and 
also  the  hind  quarters  from  the  trunk.     These  are  thrown  in  different  directions  to  be 
trimmed  and  cured.     One  of  the  cutters  turns  the  trunk  on  its  back  and  holds  it  open 
while  the  other  splits  it  along  the  backbone.      Each  one  takes  half,  and  the  leaf  lard 
being  torn  out,  he  cuts  off  the  shoulders,  and  at  four  strokes  the  sides  are  cut  into  the 
proper  form.     The  hog  disappears  in  different  directions,  and  in  about  half  a  minate 
from  the  time  he  was  put  upon  the  bench,  another  takes  his  place  to  undergo  the  game 
process.     The  pieces  destined  for  mess  pork  are  salted  iato  a  barrel,  headed  up,  filled 
with  brine,  rolled  into  the  street,  put  on  a  dray,  carried  to  the  riyer,  and  the  hog  may 
be  on  his  way  to  New  Orleans,  as  pork,  within  twenty-four  hours  after  he  crossed  the 
ferry  from  Kentucky. 

The  western  producers  commence  packing  pork  for  the  Kew 
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York  market  about  the  1st  October,  and  finish  about  the  1st  De- 
cember following,  so  that  it  has  nearly  all  arrived  before  the  inland 
navigation  is  closed  bj  the  ice.  They  commence  repacking  the  pork 
in  New  Tork  the  latter  end  of  November,  and  end  about  the  middle 
of  January.  Pork  via  New  Orleans  arrives  at  New  York  from 
about  the  middle  of  January  to  late  in  the  spring,  while  those  who 
depend  upon  canal  carriage  commence  shipping  as  soon  as  the 
canals  are  open,  and  thus  shipments  come  to  hand  in  New  York 
in  July.  The  Erie  railroad  brings  down  hundreds  of  hogs  to  New 
York  almost  every  day  in  the  year. 

There  is  a  large  business  carried  on  in  pork  curing  and  packing 
in  New  York,  from  hogs  fattened  in  that  State,  in  New  Jersey, 
and  also  in  the  Far  West.  During  warm  weather  the  business  of 
curing  and  packing  is  done  in  ice-houses,  and  during  cold  weather 
in  yards.  The  quantity  (according  to  a  careful  estimate)  cured 
and  packed  in  the  city  of  New  York  during  1852  was  31,250,000 
lb.  It  is  generally  packed  in  barrels  which  contain  200  lb.  each. 
Although  the  producer  is  not  bound  by  law  to  submit  his  produce 
to  inspection,  still  there  is  but  a  small  quantity  cured  that  does  not 
receive  the  inspector's  brand,  as  it  has  been  found  more  profit- 
able and  safe.  About  250,000  barrels  of  pork  are  therefore  re- 
packed every  year.  The  quantity  of  pork  received  in  New  York 
m  1852  was  300,000  barrels,  or  60,000,000  lb.,  and  of  hams  and 
shoulders  in  barrels  and  tierces  about  the  same  quantity.  The 
aggregate  quantity  of  fresh  and  cured  pork  therefore  received  in 
New  York  city  may  be  stated  at  213,250,000  lb.  The  Cincinnati 
Price  Current,  a  reliable  authority,  calculates  the  hogs  of  com- 
merce slaughtered  annually  in  the  United  States  at  3,000,000, 
and  at  an  average  of  8  dollars  these  would  be  worth  24,000,000 
dollars,  nearly  d£^5,000,000  sterling.  This  is  exclusive  of  the  con- 
sumption by  the  town  and  country  populations.  At  Philadelphia 
47,000  pigs  are  annually  brought  to  market,  the  number  having 
doubled  itself  in  seven  years.  In  New  York  City,  in  1853,  the 
swine  slaughtered  for  local  consumption  numbered  133,196.  The 
quantity  of  pork  used  fresh  in  the  previous  year,  1852,  was  stated 
at  37,000,000  lb. 

Assuming  the  number  of  hogs  killed  annually  in  the  United 
States,  and  packed  for  commerce  there,  as  before  stated,  at 
3,000,000,  and  the  average  yield  of  lard  per  hog  being  32  lb., 
we  have  a  total  produce  of  96,000,000  lb.  of  lard ;  of  this  amount 
20,000,000  lb.  are  made  in  Cincinnati.  England  and  Cuba 
take  more  American  lard  than  all  the  rest  of  the  world,  each 
of  these  countries  buying  annually  9,000,000  or  10,000,000  lb. 
In  the  West  Indies  lard  is  very  generally  used  as  a  substitute  for 
butter,  and  the  demand  for  lard  over  the  world  is  greatly  on  the 
bcrease. 
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For  the  last  foar  years  the  average  exports  of  lard  from  Cin* 
cinnati  have  been  as- follows : — ^ 


Lard  in  barrels, 
Lard  in  kegs. 
Lard  oU  in  barrels, 


40,000  =  8,000,0001b. 

110,000  =  4,400,000  „ 

28,000  =  7,000,000  „ 


18,400,000  lb. 

Twenty  millions  of  pounds  of  lard  may  be  taken  in  one  form  or 
another  as  the  export  from  Cincinnati,  though  full  one-third  of  it 
is  manufactured  into  lard  oil  chiefly  for  home  consumption.  The 
shipment  of  these  products  from  the  principal  ports  of  the  West, 
talung  the  whole  as  lard,  is  as  follows : — 


Cinoinnati, 

20,000,000  lb. 

LouisTille, 

7,000,000  „ 

St  Louis, 

8,000,000  „ 

Pittsburg, 

6,000,000  „ 

Chicago, 

8,700,000  „ 

Other  plaees,    . 

11,170,000  „ 

60,870,000  lb. 

The  Atlantic  cities  and  small  places  in  the  interior  will  bring 
the  aggre^te  up  to  96,000,000  lb.  (42,678  tons). 

I'wo-thirds  of  all  the  lard  produced  in  the  United  States,  it  will 
be  seen,  is  shipped  from  the  Ohio  valley. 

In  averaging  the  weight  of  a  hog  at  200  lb.,  the  produce  is 
usually  divided  as  follows :— "• 


Hams,  151bt  each^    . 

801b. 

Shoulders,     »            -. 

82  „ 

Leaf  lard,      . 

26  „ 

Rump,            ,            ... 

8  „ 

Side  meat,     . 

ro  „ 

Head  and  feet. 

25  „ 

Wastage,      . 

10  „ 

2001b. 

Professor  Wilson,  in  his  recent  special  report  on  the  New  York 
Exhibition,  states  tnat  the  hogs  are  usually  allowed  to  run  in  the 
woods,  and  to  seek  their  food  on  acorns,  beech-mast,  grass,  &c.| 
until  the  end  of  August  or  the  beginning  of  September,  when  those 
intended  for  slaughtering  are  turned  into  the  corn  (maize)  fields, 
where  they  remain  eating  and  fattening  until  the  end  of  October, 
when  they  are  collected  and  sent  up  to  market.  In  cases  where 
small  lots  only  are  kept,  they  are  usually  purchased  by  drovers  or 
jobbers,  who  again  dispose  of  them  to  the  large  dealers.  In  other 
cases,  the  farmer  drives  them  to  market  himself,  and  deals  directly 
with  the  consumer.  Some  of  the  more  extensive  farmers  will  have 
as  many  as  from  1000  to  3000  hogs,  but  from  200  to  500  is  the 
more  common  average.    The  age  at  which  they  are  sent  to  market 
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-varies  froin  12  to  18  months.  The  phrase  "  going  the  whole  hog," 
moat  have  ori^nated  in  Ohio,  for  there  the  inhabitants  are  the  naost 
hoggish  community  of  the  entire  American  Union. 

What  crocodiles  were  in  Egjrpt,  what  cows  are  in  Bengal,  or 
storks  in  Holland,  pi^  are  in  Cincinnati,  with  this  trifling  difference, 
their  sacredness  of  cnaracter  lasts  but  as  long  as  their  mortal  coil ; 
and  this  is  abbreviated  without  ceremony,  and  from  the  most 
worldly  motives.  In  life,  the  pig,  if  free,  is  honoured ;  he  ranges 
the  streets,  he  reposes  in  thoroughfares,  he  walks  beneath  your 
horse's  le^s,  or  your  own ;  he  is  everywhere  respected ;  but  let 
the  thread  of  his  existence  be  severed,  and,  shade  of  Mahomet, 
what  a  change  !  They  think  in  Cincinnati  of  nothing  but  making 
the  most  of  him.  How  many  of  his  kind  perish  annually  to  cement 
the  vast  prosperity  o^  the  city  of  hogs  can  scarcely  be  told. 

About  twenty  years  ago,  Cincinnati  contained  only  one-fifth  of 
its  existing  population.  A  few  bold  speculators  began  the  trade. 
Selecting  the  hams  and  sides  of  the  animals,  they  made  pickled 
pork;  of  the  rest  they  took  small  account.  Soon,  however,  the 
idea  occurred  to  one  more  acute  than  his  fellows,  that  the  head 
and  the  feet — nay,  even  the  spine  and  the  vertebrae — ^might  be  tunied 
to  account ;  trotters  and  cheeks  had  their  partisans,  and  these  parts 
looked  up  in  the  market.  About  this  time  the  makers  of  sausages 
caught  the  inspiration.  They  found  these  luxuries  saleable,  and 
80  many  pigs  were  to  be  slaughtered  that  the  butchers  were  willing 
to  do  it  for  nothing;  that  is  to  say,  for  the  perquisite  of  the  entrails 
and  offal  alone. 

The  next  step  was  due  to  the  genius  of  France.  A  Frenchman 
established  a  brush  manufactory,  and  created  a  market  for  the 
bristles,  but  his  ingenuity  was  outdone  by  one  of  his  countrymen, 
who  soon  after  arrived.  This  man  was  determined,  it  seems, 
to  share  the  spoil ;  and,  thinking  nothing  else  left,  collected  the 
fine  hair  or  wool,  washed,  dried,  and  combed  it,  and  stuffed  mat- 
tresses with  it.  But  he  was  mistaken  in  thinking  nothing  else 
left.  As  but  little  was  done  with  the  lard,  they  invented  machines, 
and  squeezed  oil  out  of  it;  the  refuse  they  threw  away.  Mistaken 
men  again.  This  refuse  was  the  substance  of  stearine  candles, 
and  made  a  fortune  to  the  discoverer  of  the  secret.  Lastly  came 
one  who  could  press  chemistry  to  the  service  of  mammon ;  he  saw 
tibe  blood  of  countless  swine  flow  through  the  gutters  of  the  city  ; 
it  was  all  that  was  left  of  them,  but  it  went  to  his  heart  to  see  it 
thrown  awajr :  he  pondered  long,  and  then,  collecting  the  stream 
into  reservoirs,  maae  prussiate  of  potash  from  it  by  the  ton.  The 
pig  was  thus  used  up,  and  nothing  else  was  left  to  turn  to  profit- 
able account.  A  large  trade  is  carried  on  in  sausage-skins;  the 
entrails  and  bladders  fetch  a  ^ood  price.  The  congealed  grease, 
fomuDg  the  lard  of  commerce,  is  in  extensive  use  for  culinary  pur- 
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poses,  for  perfumery,  ointments,  salves,  &c.  The  oil  expressed 
from  lard  is  chiefly  used  for  burning,  for  lubricating  machinery, 
and  generally  as  a  substitute  for  olive  and  other  oils. 

In  the  United  States,  fish  is  invariably  fried  in  lard ;  and  it  has 
now  also  come  into  extensive  use  in  England  for  this  purpose. 

Fine  leaf-lard,  if  unmixed  and  well  managed,  is  found  to  be  a 
very  profitable  article  of  shipment.  It  is  put  up  in  neat  white 
hooped  kegs,  containing  from  60  to  80  lb.  each.  The  lard  is 
poured  into  the  kegs  at  the  head,  and  so  soon  as  it  has  cooled  and 
settled  down,  the  surface  is  made  level,  and  covered  with  white 
paper,  which  prevents  it  from  adhering  to  the  lid,  when  opened  for 
inspection,  it  is  also  put  up  to  a  considerable  extent  in  bladders 
of  about  \  cwt.  each,  and  shipped  in  hogsheads  packed  with 
bran  or  cut  straw.  It  is  important  that  the  bladders  should  be 
cleaned  by  scraping  and  the  use  of  acids,  so  that  they  may  be 
tolerably  transparent.  The  inferior  lard  is  put  up  in  packages  of 
any  size,  which,  when  large,  require,  however,  to  be  iron-hooped. 
This  inferior  lard  is  chiefly  used  for  chandlery  purposes  by  the  oil 
and  soap  makers,  and  for  greasing  machinery. 

It  is  but  a  few  years  ago  that  the  manufacture  of  lard-oil  was 
considered  scarcely  of  any  importance  ;  now  it  occupies  a  promi- 
nent position,  and  determines  to  a  great  extent  the  value  of  the  hog. 
In  the  Western  States  lard-oil  has  taken  the  place  of  all  other  oils, 
and  its  manufacture  continues  to  increase.  In  quality  it  is  beginning 
to  outrival  fish-oil,  and  is  superior  to  the  best  sperm  for  lubricating 
the  surface  of  machinery.  Through  the  entire  30uth-west  and 
north  of  the  Union,  the  amount  employed  for  the  purpose  is  im- 
mense ;  and  as  to  the  manufacture  of  the  article  out  of  Cincinnati, 
almost  every  place  where  it  can  be  readily  and  cheaply  obtained 
has  its  manufactory.  The  manufacture  has  this  rare  advantage, 
that  a  ready  sale  is  always  found  for  the  stearine  and  for  the  oil 
wherever  sent  to.  The  average  price  of  the  best  lard-oil  at  Cin- 
cinnati, in  the  summer  months,  is  about  50  cents  the  gallon;  in  the 
winter  months,  60  cents  (2s.  6d.)  Stearine  preponderates  in  amount 
over  oil  in  winter,  hence  the  price  rules  higher  then. 

From  experiments  which  were  set  on  foot  by  the  American 
government,  some  years  ago,  through  the  Franklin  Institute,  as  to 
the  relative  difierence  between  lard  and  fish-oil,  it  was  found  that 
one  pound  of  lard  burned  as  long,  and  gave  as  much  light,  as  one 
pint  of  the  best  sperm-oil.  The  lard  in  Philadelphia  cost  4a.  a-pound, 
and  the  oil  8d.  a-pint,  which  experiment  proved  a  saving  of  50 

i)er  cent  in  favour  of  the  lard.      In  the  Western  States,  where 
ard  is  much  cheaper,  the  saving  is  of  course  greater. 

Messrs  Cornelius  &  Co.,  of  Philadelphia,  immediately  manu- 
factured lamps  suited  for  burning  lard-oil,  and  these  soon  came 
into  general  use. 
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Professor  Olmstead,  of  Newhaven,  discovered  that,  by  the  addi- 
tion of  1  lb.  of  rosin  to  3  lb.  of  lard,  the  mixture,  when  stirred, 
became  semi-fluid  at  72^  Fahr.,  and  melted  at  90"",  remaining 
transparent  and  limpid  at  that  temperature.  The  discoverj  is  of  use 
to  various  parties; — to  machinists,  by  neutralising  the  acidity  of  the 
lard,  which  corroded  metals. 

A  thin  coating  of  the  compound  lard  upon  a  grate  or  sheet-iron 
stove  keeps  it  free  from  rust ;  mixed  with  soot,  it  prevents  it  from 
growing  rancid.  It  renders  leather  impervious  to  water,  and  does 
not  prevent  It  receiving  a  polish;  and  it  may  be  made  into  a  paste 
by  thickening,  for  Inbncatmg  wheels,  &c. 

There  are  in  Cincinnati  forty  manufacturers,  large  and  small, 
of  lard  oil.  These  consume  on  an  average,  each  week  the  year 
round,  1000  packages  of  300  lb.  each,  equal  to  15,000,000  lb.  per 
annum.  From  this  is  to  be  deducted  for  stearine  on.e-third,  leav- 
ing 10,480,000  lb.,  equal  (allowing  8  lb.  to  the  gallon)  to  1,110,000 
gallons.  This  may  be  considered  as  a  fair  average  of  the  amount 
manufactured  and  consumed  yearly  in  Cincinnati.  To  the  latter 
account  must  be  set  its  five  or  six  large  candle-factories,  which 
consume  the  stearine  in  combination  with  tallow. 

As  manufacturers  are  unwilling  to  divulge  the  quantity  of  can- 
dles made,  we  are  left  to  infer  it  from  the  large  amount  of  stearine 
which  enters  into  their  composition — 2  lb.  being  consumed  for 
each  lb.  of  candles.  It  is  to  be  remembered  that  the  stearine, 
after  blending  with,  has  to  be  extracted  from,  the  tallow. 

Dressing  the  bristles  in  Ohio  for  the  Atlantic  markets  gives 
employment  to  about  a  hundred  hands,  and  the  hoofs  are  partly 
boiled  down  into  glue. 

In  some  establishments,  after  curing  the  large  hams,  the  rest  of 
the  carcass  of  the  hog  is  cut  up,  steamed  in  large  vats  under  a 
pressure  of  70  lb.  to  the  square  inch,  and  the  whole,  bones  and  all, 
18  then  reduced  to  a  pulp,  from  which  the  fat  is  drawn  off.  The 
residue  is  either  thrown  away  or  turned  into  the  soil  as  manure. 

The  slaughterers  formerly  got  the  gut-fat  for  the  labour  of  kill- 
ing and  cutting  up,  carting  the  hogs  more  than  a  mile  to  the  pork- 
houses  free  of  expense  to  the  owners.  Every  year,  however, 
enhances  the  value  of  the  perquisites,  such  as  the  fat,  heart,  liver, 
&c.,  for  food ;  and  the  hoofs,  hair,  and  other  parts  for  manufactur- 
ing purposes.  For  the  last  two  or  three  years  as  much  as  Is.  per 
hog  nas  therefore  been  paid  as  a  bonus  for  the  privilege  of  killing. 

The  imports  of  lard  into  the  United  Kingdom  within  the  last 
year  or  two  have  been  exceedingly  heavy,  and,  under  the  fluctua- 
tions of  the  tallow  market,  a  high  range  of  prices  has  been  main- 
tained. The  exports,  which  in  1853  were  but  3478  tons,  last 
year  reached  11,585  tons,  being  more  than  1000  tons  in  excess  of 
the  large  receipts  in  1848.    As  the  quantity  required  for  domestic 
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purposes  does  not  exceed  5000  tons  per  annam^  the  excess  must 
find  consumption  in  some  way  as  a  substitute  for  tallow,  or  for 
lubricating  machinery. 

The  hair,  hoofs,  and  other  ofifal,  and  the  cracklings  or  residuum 
left  on  expressing  the  lard,  are  employed  in  the  manufacture  of  the 
prussiate  of  potash,  of  which  60,000  lb.  are  annually  made.  It  is 
used  extensively  in  the  print-factories  of  New  England  for  colour- 
ingpurposes. 

Hog-skins  are  imported  for  saddle-seats,  covers  of  pocket-books, 
and  other  purposes.  In  China  the  hides  have  long  been  made 
into  shoes. 

Pigs'  tongues  are  sometimes  shipped  from  America  in  full- 
formed  half-barrels  of  100  lb.  They  are  cured  with  saltpetre,  to 
give  them  a  fine  red  colour. 

By  way  of  summary,  I  give  the  following  return  of  the  im- 
ports into  the  chief  port  where  the  provision  trade  centres,  showing 
last  year  an  aggregate  import  of  nearly  26,000  tons  of  commercial 
products  of  the  hog,  exclusive  of  those  brought  in  alive  from  Ire- 
land, coastwise,  and  by  rail,  &c. 

COMPABATIVB  IMPORTS  OF  PORK,  BaCON,   HaMS,   AND  LaRD,   TO  LIVERPOOL, 

IN  THE  Years  ending  30th  September. 


Yean. 

Pork,  bla. 

Bacon,  cwta. 

Lard,  tons. 

1847, 

85,634 

53,523 

20,313 

4,893 

1848, 

81,611 

119,158 

16,296 

9,572 

1849, 

87,152 

224,794 

22,768 

4,892 

1850, 

20,177 

156,347 

15,863 

10,049 

1851, 

5,762 

66,161 

5,714 

8,749 

1852, 

1,629 

26,103 

94 

8,349 

1853, 

88,164 

118,906 

10,159 

4,756 

1854, 

80,469 

224,201 

17,035 

11,065 

The  total  for  1853  and  1854  includes  American,  Continental, 
and  Irish,  while  the  figures  for  previous  years  only  note  American. 

After  this  sketch  of  the  important  commercial  products  of  this 
domestic  animal,  let  no  one  hereafter  venture  to  despise  the  hog. 
From  the  care  with  which  the  best  races  are  preserved  with  us, 
and  the  greater  attention  paid  to  breeding  and  feeding,  there  is 
more  proportionate  food,  and  of  a  more  delicate  quality,  obtained 
from  the  carcass  in  England ;  but  we  do  not  rear  swine  to  such 
an  extent  as  to  carry  on  the  manufacture  of  lard  oil  and  the 
other  commercial  products  on  any  considerable  scale  ;  still,  our 
prime  smoked  bacon  sides  and  dairy-fed  porkers,  our  brawn  and 
feath  chops,  or  cheeks  ("  choppers,"  as  they  are  vulgarly  called), 
and  our  country  sausages  (when  the  latter  are  not  town-made), 
have  a  very  high  repute, — and  even  in  the  matter  of  pickled  pork 
we  stand  superior  to  all  competitors. 

Still  there  is  many  a  useful  hint  to  be  obtained  by  an  investiga- 
tion of  the  practice  pursued  in  different  countries,  even  as  respects 
the  breeding,  treatment,  and  commerce  of  domestic  animals. 
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XIEBIG'S  SO-CALLED  MINERAL  THEOKY:  WHAT  IS  ITI-TESTED 
BY  PRACTICE. 

It  was  not  till  the  commeDcement  of  the  present  century  that 
amcultural  chemistry  began  to  take  the  place  among  the  sciences 
which  it  now  occupies.  Chemistry  general,  indeed,  had  but  just 
emerged  from  the  mysteries  of  the  alchemists,  and  the  obscurities 
of  the  phlogistians.  The  student  of  vegetable  physiology,  too, 
was  perplexed  by  the  wild  speculations  with  which  he  was  beset, 
while  geology  was  quite  unknown  as  a  science.  It  is  not  to  be 
wondered  at,  then,  that  the  theory  of  agriculture,  based  on  these 
three  sciences,  was  nothing  more  than  the  crude  thoughts  and 
fanciful  speculations  of  every  writer  on  the  subject.  Some  insisted 
that  the  food  of  plants  was  nothing  else  but  minutely-pulverised 
earth,  and  that  thus,  if  the  soil  was  brought  to  a  minute  state  of 
division,  there  would  be  no  use  for  manure — others  maintained 
that  salt  and  oil  were  the  food  of  plants,  and  to  assist  the  farmei* 
in  raising  crops,  recommended  composts  of  oil  and  earth — others 
guessed  at  air  and  water  as  the  fertile  sources  of  vegetation ;  while 
then,  as  now,  there  were  not  a  few  ready  to  "  speculate  on  the 
credulity  of  farmers  "  by  inventing  seed-steeping  mixtures,  which 
were  warranted  to  produce  fine  crops  without  ploughing  or  manur- 
ing the  land.  Ludicrous  as  they  may  appear  to  us  now,  thev 
were  at  the  time  defended  by  their  several  supporters  with  as  much 
pertinacity  as  any  theory  of  the  present  day  by  our  learned  savans. 

Such  was  the  state  of  matters  when  Davy  commenced  to  deliver 
his  lectures  on  agricultural  chemistry.  '^  At  once  the  poet  and  the 
philosopher,''  he  was  gifted  with  an  imagination  which  enabled  him 
to  origmate  and  illustrate  his  theories,  while  his  mind,  thoroughly 
imbued  with  philosophical  principles,  generalised,  reasoned,  and 
deduced  from  the  facts  and  principles  with  which  his  own  researches 
and  those  of  others  furnished  him.  Preceded  by  Black,  Lavoisier, 
and  the  other  eminent  men  of  that  time,  who  had  overturned 
the  phlogiston  theory,  and  substituted  another,  based  on  sounder 
scientific  principles,  he  availed  himself  of  their  discoveries  and 
researches,  and  contributed  in  no  small  degree  to  the  establishment 
of  their  theo^.  It  is  impossible  to  peruse  Davy's  Lectures  on 
Agricultural  Uhemiatry  witoout  feeling  surprised  at  the  rapid  pro- 
gress chemistry  had  made  about  that  time,  and  without  being 
struck  with  the  bold  and  original  views  propounded  by  him.  He 
divided  the  vegetable  constituents  into  organic  and  inorganic, 
derived  from  the  air,  water,  and  the  soil.  "  Sut  though  neither  of 
these,"  he  says,  "  supplies  the  whole  of  the  food  of  plants,  vet  they 
all  operate  in  the  process  of  vegetation.  The  soil  is  the  laboratory 
in  which  the  food  is  prepared — no  manure  can  be  taken  up  by  the 
xoots  unless  water  is  present — and  water  or  its  elements  exist  in 
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all  the  products  of  vegetation.  The  germlDation  of  seeds  does  not 
take  place  without  the  presence  of  air  or  oxygen  gas,  and  in  the  aim* 
shine  vegetables  decompose  the  carbonic  acid  of  the  atmosphere." 

His  views,  however,  as  to  the  form  in  which  the  food  of  plants 
was  absorbed  and  assimilated  by  them  were  not  very  distinct, 
owing  to  the  imperfect  state  of  the  science  at  the  time,  and  the 
want  of  proper  experiments.  As  regards  the  organic  constituents 
of  plants,  he  held  that  all  manures  from  organised  substances  con* 
tain  the  principles  of  vegetable  matter,  which  during  putrefaction 
are  rendered  either  soluble  in  water  or  aeriform,  and  in  these  states 
they  are  capable  of  being  assimilated  to  the  vegetable  organs. 
He  maintained  the  necessity  of  putrefaction  or  fermentation  in  ani- 
mal and  vegetable  matters  before  they  could  be  used  as  food  for 
plants,  and  so  strongly  as  to  recommend  the  application  of  dung  in 
its  fresh  state  to  the  land,  so  that  '^  none  of  its  volatile  parts,  which 
are  the  most  valuable  and  the  most  efficient,"  might  be  lost.  We 
think  that  he  acquiesces  in  the  humus  theory,  when,  arguing  from 
the  experiments  of  Hassenfratz  and  Saussure,  he  alleges  '^  that 
animal  and  vegetable  matters  deposited  in  soils  are  absorbed  by 
plants,  and  become  a  part  of  their  organised  matter.^'  In  another 
part  of  his  work  he  appears  to  have  modified  his  opinion  about 
fermentation.  He  states,  that  in  introducing  plants  into  strong 
fresh  solutions  of  sugar,  mucilage,  &c.,  they  aU  died;  but  that  they 
lived  in  the  same  solutions  after  they  had  been  fermented.  He 
supposed  that  fermentation  was  necessary  to  prepare  the  food  of 
plants,  but  that  he  ^^  had  since  found  that  the  deleterious  effect  of 
the  recent  solutions  was  owing  to  their  being  too  concentrated,  in 
consequence  of  which  the  vegetable  organs  were  probably  clogged 
with  solid  matter,  and  the  transpiration  of  the  leaves  prevented." 
This  opinion  he  formed  after  performing  the  experiments  with 
solutions  very  much  diluted.  It  may  be  observed  here  that  there 
is  considerable  difference  of  opinion  on  this  part  of  the  subject  at 
the  present  day,  Liebig  and  many  other  chemists  maintaining  that 
sugar,  gum,  starch,  &c.,  as  such,  are  not  food  for  plants.  "  The 
office  of  the  leaves,"  says  Liebig,  "  is  to  form  sugar,  &c. ;  conse- 

?[uently,  if  we  convey  these  substances  through  the  roots,  the  vital 
unctions  of  the  leaves  must  cease ;  and  if  the  process  of  assimila- 
tion cannot  take  another  form,  the  plant  must  die,"  while  other 
chemists  dissent  from  this  view. 

The  views  entertained  by  Davy  with  regard  to  the  inorganic 
constituents  of  the  food  of  plants  may  be  said  to  be  those  of  Liebig 
in  embryo.     His  words  are — 

The  chemistry  of  the  more  simple  manures — the  manares  which  act  in  yery  small 
quantities,  such  as  gypsum,  alkalies,  and  yarions  saline  substances — ^has  hitherto 
been  exceedingly  obscure.  It  has  been  generally  supposed  that  these  manures  act  ia 
the  yegetable  economy  in  the  same  manner  as  condiments  or  stimulants  in  the  animal 
economy,  and  that  they  render  the  common  food  more  nutritiye.  It  seems,  howeyer, 
a  much  more  probable  idea  that  they  are  actually  a  part  of  the  true  food  of  plants^ 
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&nd  that  they  sapply  that  kind  of  matter  to  the  regetable  fibre  which  is  analogbaB . 
to  the  bony  matter  in  animal  stmctures. 

Four  earths  generally  aboond  in  soils — ^the  aluminous,  the  silicious,  the  calcareous, 
and  the  magnesian.  Plants*  have  been  made  to  grow  in  given  quantities  of  earth. 
They  eonenme  very  small  portions  only,  and  what  is  lost  may  be  accounted  for  by  the 
quantities  found  in  their  ashes — that  is  to  say,  it  has  not  been  conyerted  into  any  new 
prodnets.  In  all  cases  the  ashes  contain  some  of  the  earthi  of  the  soil  in  which 
they  grow. 

This,  then,  is  a  summary  of  Davy'*s  views  on  the  theory  of  agri- 
cultnre;  and  if  we  consider  the  originality  of  these  views,  the 
novelty  of  the  experiments  with  which  they  are  supported,  and  the. 
great  importance  of  their  results  to  practice,  we  are  certain  that 
never  was  title  better  deserved  than  that  which  has  been  uni- 
versally bestowed  on  him — viz.,  the  "Father  of  agricultural 
chemistry." 

Davy  was  followed  in  the  path  he  had  opened  up  by  numerous 
able  investigators  in  different  countries :  in  France  we  had  Bous- 
singault;  in  Germany,  Sprengel;  in  Holland,  Mulder;  in  Britain, 
Johnston.     But  though  we  do  not  undervalue  the  labours  of  these 
chemists,  we  intend  at  present  to  confine  our  remarks  more  parti- 
cularly to  the  opinions  of  Liebig,  whose  name  has  become  as  much 
associated  with  agricultural  chemistry  as  that  of  any  other  living 
chemist.     However  much  Liebig  may  have  been  Known  in  the 
scientific  world  before  1S40,  it  was  not  till  then  that  his  name  was 
brought  prominently  before  the  agriculturists  of  this  country  by 
the  publication  of  his  work.  Organic  Chemistry  applied  to  AgricuU 
tare  and  Physiology.  The  boldness  of  his  opinions,  the  freshness  of  his 
ideas,  the  novelty  of  his  theories,  supported  as  they  were  by  facts, 
laid  before  the  public  in  this  work  in  a  clear,  forcible  style,  enlisted 
at  once  the  non-scientific  portion  of  his  readers  in  this  country  in 
his  favour.     Previously  many  rising^  young  chemists  from  this  and 
other  countries,  attracted  by  the  fame  of  Liebig,  had  proceeded  to 
Giessen  to  study  under  him,  so  that  that  town,  already  famous  for 
its  university,  received  additional  lustre  from  the  talent  which  was 
collected  in  it,  from  the  important  researches  carried  on  in  it,  and 
from  the  brilliant  discoveries  in  science  which  from  time  to  time 
emanated  from  it,  at  the  same  time  giving  a  name  of  distinction, 
known  throughout  Europe,  to  those  opinions  advocated  by  the 
master  and  pupils  at  the  university. 

Never  did  the  farmers  of  East  Lothian  do  themselves  greater 
honour  than  when  they  invited  this  famous  chemist,  when  in  this 
country,  to  a  public  entertainment.  It  was  a  just  homage  paid  by 
practice  to  science — an  acknowledgment  by  practical  men  of  the 
services  of  men  of  science.  It  is  to  be  regretted  that  the  confidence 
reposed  in  Liebig  by  the  farmers  of  Britain  should  ever  have  been 
shaken.  But  his  devoted  adherence  to  a  theory  nominally  correct 
— ^his  discovery  of  a  compound  salt — ^which  led  to  the  patenting  of  a 
manure  under  his  name,  and  which  proved  very  unsuccessful  as 
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such,  caused  farmers  to  place  less  reliance  on  the  suggestions  of 
chemists  than  thej  used  to  do. 

Liebig  has  the  merit  of  being  the  first  who  laid  distinctly  before 
the  public  sound  views  as  to  the  sources  of  the  constituents  of 
plants.  From  what  we  have  said  above,  it  will  be  seen  that  there 
were  not  wanting  labourers  in  this  field  of  science ;  but  still  the 
whole  question  was  too  much  enveloped  in  surmises  and  doubts  to 
be  of  any  practical  benefit  to  the  agriculturist ;  and  it  was  not  till 
Liebig  devoted  his  attention  to  the  investigation  that  it  became 
reduced  to  settled  principles. 

All  chemists  are  agreed  as  to  the  sources  from  which  the  oxygen 
and  hydrogen  of  plants  are  derived,  the  principal  of  which  is  water. 
All  likewise  are  of  opinion  that  their  carbon  is  got  from  the  air 
principally,  and  partially  from  the  soil.  But  here  Liebig  and  his 
school  differ  from  other  chemists  of  eminence.  The  opinions  held 
by  men  of  science  previous  to  the  published  works  of  Liebig  in 
1840,  as  to  the  source  of  the  supply  of  carbon  to  plants  from  thQ 
soil,  may  be  learned  from  this  extract  from  Liebig : — 

The  opinion  that  the  substance  called  humus  is  extracted  from  the  soil  by  the  roots  of 
plants,  and  that  the  carbon  entering  into  its  composition  seryes  in  some  form  or  other 
to  noarish  their  tissaes,  is  so  general,  and  so  firmly  established,  that  hitherto  any 
new  argument  in  its  favour  has  been  considered  unnecessary  ;  the  obvious  difference 
in  the  growth  of  plants,  according  to  the  known  abundance  or  scarcity  of  humus  in 
the  soil,  seemed  to  afford  incontestible  proof  of  its  correctness. 

Yet  this  position,  when  submitted  to  a  strict  examination,  is  found  to  be  unten- 
able ;  and  it  becomes  evident,  from  most  conclusive  proofs,  that  humus,  in  the  form  in 
which  it  exists  in  the  soil,  does  not  yield  the  smallest  nourishment  to  plants. 

Humus,  he  tells  us  farther,  is  woody  fibre  in  a  state  of  decay, 
which  has  the  property  of  converting  surrounding  oxygen  into 
carbonic  acid.  It  is  humus  which  gives  the  dark  colour  to  soils, 
and  produces  what  is  called  mould.  It  is  easily  soluble  in  alkalies, 
but  only  slightly  soluble  in  water,  and  hence  Liebig  argues  it  can- 
not be  so  extensively  used  as  food  for  plants  as  vegetable  physio- 
logists asserted.  It  is  beyond  our  purpose  to  enter  now  mmutely 
into  this  subject,  by  following  Liebig  and  others  into  the  distinc- 
tions they  have  made  of  the  different  forms  in  which  humus  and 
its  products  are  met  with  in  the  soil ;  suffice  it  to  say,  that  these 
distinctions  are  made  principally  according  to  the  solubility  or  in- 
solubility of  the  substances.  Liebig  has  also  shown,  that  though 
the  humus  may  be  made  available  as  food  for  plants  by  being 
rendered  soluble  by  alkalies,  still  the  quantity  that  would  be  taken 
up  in  this  state  would  be  far  from  sufficient  to  supply  the  necessary 
amount  of  carbon  to  plants.  It  must  be  admitted,  however,  that 
those  who  oppose  Liebig's  views  of  this  question,  argue  that  the 
principal  supply  of  the  carbon  of  vegetables  is  from  the  atmosphere, 
and  that  the  humates  or  compounds  of  humic  acid,  and  the  alkalies 
and  earths,  only  give  a  very  small  portion  of  carbon  to  plants^ 
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The  difference  between  the  opinions  of  the  two  parties,  then,  is 
this :  According  to  Liebi^,  the  whole  of  the  carbon  of  plants  is 
derived  £roixi  carbonic  acid,  yielded  both  by  the  air  and  the  soil,  in 
which  humns  is  always  in  a  state  of  change,  absorbing  oxygen  and 
producing  carbonic  acid.  The  other  party,  again,  allege  that  the 
numns  is  taken  up  directly  by  the  plants,  by  means  of  alkalies  and 
earths,  and  its  carbon  assimilated  by  the  plants.  We  do  not  think 
that  this  question  is  of  such  vital  importance  to  the  practical  agri- 
culturist ;  both  parties  admit  the  necessity  of  having  carbon  pre- 
sent in  the  soil,  and  of  making  it  as  soluble  as  possible,  that  it  may 
be  taken  up  by  the  plant  We  leave  it,  therefore,  to  the  chemists 
to  solve  the  question  as  to  whether  vegetables  take  up  humus 
directly  and  assimilate  its  carbon,  or  whether  its  carbon  is  first 
converted  into  carbonic  acid  in  the  soil,  which  is  then  absorbed  by 
the  plant. 

The  nitrogen  of  plants  Is  obtained,  according  to  some  chemists, 
wholly  from  ammonia,  which  is  washed  down  from  the  atmosphere 
by  rains,  or  is  formed  in  the  soil  by  the  decomposition  of  animar 
and  vegetable  matters.  Other  chemists  allege  that  nitric  acid,  as 
well  as  ammonia,  yields  that  important  element  to  plants.  We  do 
not  think  that  this  is  a  matter  of  much  importance  to  the  practical 
agriculturist.  Both  parties  agree  that  nitrogen  must  be  present  in 
the  soil  in  some  form  or  other,  and  that  in  whatever  form  it  is 
taken  up,  its  compound  should  be  as  soluble  as  possible.  And  we 
think  that  it  will  be  no  easy  matter  even  for  chemists  to  tell  what 
part  of  the  nitro&;en  has  been  derived  from  ammonia,  and  what 
from  nitric  acid,  these  two  compounds  are  so  easily  resolvable  the 
one  into  the  other.  Liebig,  formerly  of  the  first  opinion,  now 
says  that  "  there  is  every  reason  to  believe,  that  in  the  nutrition  of 
plants  nitric  acid  can  replace  ammonia  as  a  source  of  nitrogen.'' 

In  our  remarks  on  Liebig's  opinioni|  regarding  the  inorganic 
constituents  of  plants,  we  think  it  better  to  make  considerable 
extracts  from  his  work  lately  published  *  in  this  country : — 

On  the  moat  direnified  soils,  in  the  most  Taried  climates,  whether  cnltiyated  in 
plains  or  on  high  mountains,  phints  invariably  contain  a  certain  number  of  mineral  sub- 
stances, and,  in  fact,  always  the  same  substances ;  the  nature  and  quality,  or  the 
varying  proportions  of  which,  are  ascertained  by  finding  the  composition  of  the  ashes 
of  the  plants.  The  mineral  substances  found  in  the  ashes  were  originally  ingredients 
of  the  soil ;  all  fertile  soils  contain  a  certain  amount  of  them  ;  they  are  never  wanting 
in  any  soil  in  which  plants  thrive. 

AU  plants,  without  exception,  requfare  for  nutrition  phosphoric  acid,  sulphuric  acid, 
the  alkalies,  lime,  magnesia,  and  iron.  Some  important  genera  require  silica.  ^  Those 
which  grow  on  the  sea-shore  and  in  the  sea  require  common  salt,  soda,  and  iodides 
of  metals.  In  some  genera  the  alkalies  may  be  in  part  replaced  by  lime  and  magne- 
Bit,  or  these  latter  by  the  alkalies.  All  these  substances  are  included  in  the  term 
mineral  food  of  plants.    Carbonio  acid  and  ammonia  are  the  atmospheric  food  of 

*  Principles  of  AgricvUural  Ckmnistry,  with  special  reference  to  thelate  Retearekci 
made  in  SngiaeuL    By  Justus  Von  Lisbiq.    London :  Walton  &  Maberly. 
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fteget&bles.    Water  series  both  as  a  natritiye  sobstanoe,  and,  as  a  solTent,  ia  indis- 
pensable to  the  whole  process  of  natrition. 

Liebig  then  states  that  a  soil  which  has  prodaced  a  crop  of  any 
kind  of  vegetables  is  exhausted  of  some  of  its  mineral  constituents, 
equal  in  amount  to  what  is  found  in  the  ashes  of  the  crop  produced, 
that  the  fertility  of  the  soil  is  diminished  to  that  amount,  and  that 
hence  one  of  the  conditions  of  fertility  in  a  soil  is  the  presence  in  it 
of  certain  mineral  constituents.  This  lost  or  diminished  fertility  is 
restored  by  means  of  solid  and  liquid  manure,  or  the  excreta  of 
men  and  of  animals,  which  contain  both  the  mineral  and  the  atmo- 
spheric food  of  plants,  the  latter  being  a  clear  addition  to  what  the 
atmosphere  supplies. 

The  solid  and  liquid  parts  of  the  food  of  plants  contained  in  the  soil  enter  the 
organism  of  the  plant  through  the  roots  ;  their  introduction  is  effected  by  means  of 
water,  which  gives  to  them  solubility  and  mobility.  Many  dissolye  in  pure  water, 
others  only  in  water  which  contains  carbonic  acid,  or  some  salt  of  ammonia.  * 

Animal  manure  not  only  supplies  the  plants  with  a  certain  amount  of  their  mineral 
and  atmospheric  food,  but  also  provides  them  in  carbonic  acid  and  ammoniacal  salts, 
those  substances  which  are  the  most  indispensable  for  the  introduction  into  the  vege- 
table organism  of  the  mineral  constituents,  which  by  themselves  are  iusoluble  in  water, 
and  this  to  a  larger  amount  in  the  same  time  than  could  be  effected  without  the  co- 
operation of  the  decaying  organic  matter. 

The  fertility  of  a  soil  is  proportional,  not  merely  to  the  quantity 
of  mineral  constituents  present  in  it,  but  to  the  quantity  of  mineral 
'  constituents  soluble  or  available  as  food  for  plants  present.  '^  To 
improve,  enrich,  or  fertilise  a  soil,  therefore,  by  proper  means,  but 
without  adding  to  it  any  mineral  constituents,  is  to  render  soluble, 
or  available  for  the  plant,  a  part  of  the  insoluble  constituents  of 
the  soil."  Now,  this  is  done  in  various  ways — by  giving  free 
access  to  the  air  and  water  to  the  soil,  by  the  proper  comminution 
of  the  land,  which  of  course  presupposes  drainage,  and  by  this  means 
also  allows  the  admission  of  the  atmospheric  constituents,  carbonic 
acid  and  ammonia.  But  it  follows,  as  a  natural  consequence,  that 
if  none  of  the  mineral  constituents  of  the  soil  which  are  carried  ofiF 
by  the  plants  be  restored,  and  what  is  stored  up  in  an  insoluble 
state  be  rendered  soluble  by  the  mechanical  preparation  of  the  soil 
and  the  atmospheric  constituents,  the  soil  must  ultimately  become 
exhausted  or  infertible.  Hence  also  the  effect  of  raising  crops  from 
a  soil  by  salts  of  ammonia  alone  is  to  exhaust  the  soil. 

The  efficacy  of  all  the  mineral  constituents  of  the  soil  taken  together,  in  a  giyen 
time,  depends  on  the  co-operation  of  the  atmospheric  constituents  in  the  same  time, 
and  vice  versd. 

The  supply  of  more  carbonic  acid  and  ammonia,  by  means  of  ammoniacal  salts  and 
humus,  than  the  air  can  furnish,  increases  the  efficacy  of  the  mineral  constituents 
present  in  the  soil  in  a  given  time.  In  a  soil  rich  in  the  mineral  food  of  plants,  the 
produce  cannot  be  increased  by  adding  more  of  the  same  substances.  In  a  soil  rich  in 
the  atmospheric  food  of  plants,  rendered  so  by  manuring,  the  produce  cannot  be 
increased  by  adding  more  of  the  same  substances. 

From  land  rich  in  the  mineral  constituents  we  may  obtain  in  one  year,  or  for  & 
series  of  years,  by  the  addition  of  ammonia  alone  in  its  salts,  or  of  [humus  and  am* . 
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rnonia,  rioheropB,  without  in  %ny  way  restoring  the  mineral  sobstances  removed  in 
these  crops«  The  continued  use  of  these  manures  produces,  sooner  or  later,  an  exhaus- 
tion of  the  8oiL 

If,  afker  a  time,  the  soil  is  to  recover  its  original  fertility,  the  mineral  substances 
extracted  from  it  in  a  series  of  years  must  be  again  restored  to  it 

These  remarks  and  extracts  will  be  sufficient  to  give  some  idea 
of  liebig's  theorjr.  In  his  last  work,  from  which  we  have  taken 
these  extracts,  he  insists  as  strongly  as  ever  on  the  importance  and 
necessity  of  the  mineral  constituents  of  the  soil  to  vegetable  growth; 
nor  does  he  modify  his  previously  published  opinions  in  any  respect, 
excepting  in  admitting  nitric  acid  as  a  source  of  nitrogen  as  well 
as  ammonia,  and  the  part  which  animal  and  vegetable  substances 
in  a  state  of  decay  play  in  supplying  carbonic  acid  and  ammonia 
as  solvents  of  the  mineral  constituents.  His  last  work  has  been 
published  in  reply  to  the  many  misrepresentations  which  have  been 
made  of  his  opinions,  and  particularly  in  answer  to  the  attacks 
made  upon  him  by  Mr  Lawes  in  the  Journal  of  the  Royal  Agricul^ 
tural  Society  of  England.  .  He  shows  that  Mr  Lawes  entirely  mis- 
understood his  theory,  and  that,  from  what  he  states,  he  appears 
never  to  have  read  Liebig's  works;  that,  from  the  method  which 
Mr  Lawes  adopted  of  performing  his  experiments,  they  were  no 
tests  whatever  of  Liebig's  theory ;  and  that  their  "  results  prove 
exactly  the  reverse  of  that  which,  in  his  opinion,  they  ought  to 
demonstrate;"  nay,  Liebig  regards  them  as  the  most  '^  incontes- 
tible  proofs  in  favour  of  that  very  doctrine  which  they  were  origi- 
nally intended  to  disprove  1" 

We  do  not  intena  to  enlarge  on  the  discussion  between  Liebig 
and  Lawes,  but  refer  our  readers  to  the  books  containing  their 
several  opinions,  and  particularly  to  the  last  of  Liebig,  in  which  he 
has  thrown  the  principles  of  agricultural  chemistry  into  fifty  pro- 
positions, upon  which  he  grounds  his  theory,  and  by  which  he 
completely  overturns  Mr  Lawes'  arguments.  Men  of  science  are 
very  liable  to  have  their  opinions  misrepresented.  Boussingault 
found,  after  he  had  published  his  table  of  the  manurial  value  of 
different  substances,  according  to  the  amount  of  nitrogen  contained 
in  them,  that  he  was  so  much  misunderstood  that  he  soon  issued 
another  table,  giving,  besides  the  amount  of  nitrogen  in  different 
substances,  the  quantity  of  phosphoric  acid  contained  in  them. 

But  Liebig  has  been  still  more  misrepresented.  There  are,  no 
doubt,  expressions  in  his  works  which,  being  isolated,  might  tend 
to  cause  this  misrepresentation;  but  it  is  unfair  in  any  one  to 
make  use  of  the  words  of  an  author  In  this  way.  For  instance, 
we  heard  It  asserted  again  and  again  that  Liebig'^s  theory  was, 
that  plants  did  not  derive  any  of  their  carbon  from  the  soil.  And 
this  misconception  has  arisen  very  much  from  some  expressions 
which  have  fallen  from  him,  such  as — ^^  a  certain  quantity  of  carbon 
is  taken  every  year  from  the  forest  or  meadow,  in  the  form  of  wood 
or  hay,  and  in  spite  of  this  the  quantity  of  carbon  in  the  soil  aug- 
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meoto^;."  aad  a^n,  ^  H  may  be  affirmed 'WtthfKMritiTe  eertaintjr, 
thai  nnnrare'  neither  senres  for  the  production  of  carbon,  nor  haa 
any  influence  upon  it."  Professor  Johnston,  in  alloding  tot  the 
tendency  of  some  of  Liebig's  hasty  expressions  to  mislead,  yery" 
pcoperly  observes ;  '^  By  taking  a  ouersided  view  of.  nature,  we 
may  arrive  at  startling  conclusioiifl — correct,  if  taken  as  pavtial 
truthsy  yet  false  if  advanced  as.  general  proposationa,  and  fitted  ta 
lead,  into  error  such  as.  have  not  the  recuiiute  knowledge  to  enable 
them,  to  judge  for  themselves;  or  suca  aa,  doubtful  of  their  own 
judgment,  are  willing  ta  yield  assent  to  the  authority  of  a  name.'' 
£[e  then  adduces  a  statement  of  Liebig'^s,  that.  ^^  when  a  plant  is 
quite  matuced,  and  when  the  organs  by  which  it  obtains  its  food 
n*om  the  atoiosphere  are  formed^,  the  carbonic  acid  of  the  soil  is  no; 
fiictber  requirea,  and  that  during  the  heat  of  summer  it  derives  its 
carbon  exdvsively  from  the  atmosphere/'  He  shows  that  Liebig 
could  never  have  intended  that  statement  to  have  its  plain  aaa 
literal  meaning;  for  in  the  very  nex.t  paga  he  writes^  that  ^^  the 
power  which  roots  possess  of  taking  up  nourishment  does  notecase 
BO  long  as  nutriment  is  present." 

His  views  regarding  the  supply  o£  nitrogen  to  plants  have  been 
still  more  misunderatood.  Tne  principal  offenders  here  are  no 
doubt  Messrs  Pusey  and  Lawes,  in  as  far  as  the  attacks  they  have 
made,  on  Liebig's  so-called  '^  mineral  theory"  have  done  more  to 
disseminate  incorrect  views  of  the  Professor's  opinions  than  any 
other  writers  on  the  subject ;  for  we  find  that,  even,  on  the  Conti- 
nent, agricultural  writers  have  been  misled  by  Mr  Lawes'  papers, 
and,  adopting  his  language  and  reasoning,  have  condemned  the 
so-called  ^^  mineral  theory"  of  Liebig,  who  informs  us  himself  that 
"Liebig's  mineral  theory  is  a  pure  fancy  of  Mr  Lawes'."  We  are  not, 
therefore,  surprised  that  the  learned  Professor  should  have  entered 
auiindignant  |)rotest  against  the  statements  of  Mr  Lawes  and  others, 
adding  that  ^^  it  is  not  difficult  to  refute  the  opinions  of  another,  if  we 
ascribe  to  him  assertions  which  he  has  never  made."  He  appeals  to 
his  book,  and  allows  it  to  speak;  and  he  considers  ^^  it  fortunate  that 
!Mr  Lawes  has  not  consulted  nor  read  it,  because  we  should  otherwise 
have  been  deprived  of  a  whole  series  of  instructive  experiments." 

After  an  unbiassed  perusal  of  Liebig's  works,  we  can  come  to 
no  other  conclusion  than  that  Mr  Lawes  had  entirely  mistaken 
his  meaning.  We  do  not  deny  but  that  certain  hasty  expressions 
of  Liebig's,  taken  by  themselves,  and  associated  with  his  patent 
mineral  manure  (of  which  he  has  said  himself  ^^  the  idsa  was 
brought  forth  prematunel^,  and,  as.  in  the  case  of  a  child  bom 
before  the.  time,  death  quickly  followed"),  might  tend  to  mislead 
aay  one.  But  it  is  difficult  to  excuse  the  writer  who  endeavours 
to  refute  the  opinions  of  another,  and  does  not  take  pains -first  to 
ascertain  what  these  opinions  ar«*  And  certain  we  are-  tiiat  no 
unprejudiced  reader,  after  an  attentive,  perusal  of  Liebig's  worka^ 
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GV&  could  hare  supposed  t1i«t  he  held  the  strong' opinions  attri- 
hated  to  him-byMr  Lawes  and  others;  to  the  effect,  &  we  understand 
them  aright,  that  while  assigning'  too  much  importance  to  the 
mineral,  he  all  but  ignored  the  nitrogenous  constituents  of  manures. 
We  remember  of  reading  the  first  edition  of  his  work,  in  1840,  io 
which  we  were  more  struck  with  the  value  he  attached  to  ammonia, 
aaa  source' of  nitrogen,  and  the  part  it  acted  ia  the  soil  in  render* 
ing'  the  mineral  constituents  available  for  plants,  than  any  other 
part  of  his  work.  There  he  says — ^^  Animal  manure  acts  only  by 
the  formation'  of  ammonia."  ^^  Ammoniacal  salts  are  formed  in 
large  quantities  in'  putrid  urine,  which  is  employed  in  Flanders  as 
a  manure  with  the  best  results."  "  In  a  scientific  point  of  view, 
it  ahould  be  the  care  of  the  agriculturist  so  to  employ  all  the  sub* 
stances  containing  a  large  proportion  of  nitrogen  which  his  farm 
affords  in  the  form  of  animal  excrements,  that  they  shall  serve  as 
nutriment  to  his  own  plants.  Cultivated  plants  receive  the  same 
quantity  of  nitrogen  from  the  atmosphere  as  wild  plants,  but  this 
is  not  sufficient  for  the  purposes  of  agriculture."  Liebig  also,  in 
the  same  work,  first  brought  prominently  before  British  farmers, 
in-  a  quotation  from  Boussingault,  the  value  of  guano,  principally 
from  the  ammonia  it  con1a,ined,  and  held  up  the  Chinese  as  an 
example  for  their  use  of  nitrogenous  manures. 

We  are,  moreover,  inclined  to  think  that  mistakes  are  sometimes 
committed  by  practical  men  in  reading  scientific  works.  For  in- 
stance, what  a  scientific  man  may  mean  by  exhaustian  of  the  soil,  may 
not  be  the  same  as  the  meaning  which  a  practical  man  attaches  to  it. 
Liebig  holds  that  a  plant  will  grow  in  a  soil  if  all  its  mineral  constitu- 
ents be  present,  though  the  atmospheric  constituents  may  be  awant- 
™&r  ^^  present  only  in  very  small  quantity;  but  that,  if  any  one  of 
the  mineral  constituents  be  absent,  or  abstracted  entirely  by  the  same 
species  of  plant  growing,  the  land  will  be  in  an  exhausted  state, 
and  cannot  produce  that  plant  again  till  that  constituent  be  added 
to  it  in  a  form  available  as  food  for  the  plant.  But  a  practical  man 
means  more  by  the  term  exkatiation.  A  practicalman  considers  that 
soil  exhausted  which  has  been  overcropped,  and  will  not  produce  an 
average  crop  for  soil  of  that  description.  It  matters  not  to  him  whe^ 
ther  this  exhaustion  has  arisen  from  a  deficiency  of  the  mineral  or 
the  atmospheric  constituents.  In  the  former  case^  the  roan  of  science 
means  the  72or;na2  growth  of  plants,  and,  knowing  that  soils  are  ac- 
tually enriched  with  carbon  and  nitrogen  by  plants  growing  upon 
them  for  a  series  of  years,  and  not  removed  while  the  mineral 
constituents  are  not  in  the  least  increased,  he  concludes  that  these 
two  elements  may  be  supplied  to  the  plants  otherwise  than  by  the 
soil,  wfaichy  therefore,  he  says,  is  exhausted  only  of  that  which  can 
be  got  from  the  soil  alone.  The*  agriculturist,  on  the  other  hand, 
means  the  abnormal  growth  of  plants,  which-  requires  both  the 
mineral  and  atmospheric  constituents  in  the  soil  to  produce  a  crop. 
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It  appears  to  us  that  it  is  very  much  owing  to  proper  attention 
not  being  paid  to  these  distinctions  that  there  are  often  such  ap- 
parent differences  in  the  statements  of  scientific  and  practical  men. 
And  it  is  evident  that  we  must  look  here  for  the  cause  of  the  mis- 
conception of  Liebig^s  meaning.*  Even  supposing  him  to  have 
held  the  opinions  attributed  to  him  by  Mr  Lawes  and  others,  the 
experiments  by  which  that  gentleman  attempted  to  refute  them 
utterly  failed  in  attaining  their  object.  For  it  should  first 
have  been  clearly  ascertained  whether  the  soil  on  which  they  were 
performed  were  deficient  in  the  mineral  constituents,  lliis  Mr 
Lawes  did  not  do ;  and  the  experiments  themselves  have  clearly 
proved  that,  so  far  from  the  soil  being  deficient  in  these  elementa. 
It  was  more  than  ordinarily  rich  in  them ;  and,  therefore,  it  was 
not  to  be  expected  that  the  application  of  any  of  these  substances 
could  have  had  an  appreciable  effect.  We  have  here  an  instance 
of  the  clashing  of  the  opinions  between  a  scientific  and  a  practical 
man.  According  to  Liebig's  opinion,  the  soil  was  not  exhausted ; 
according  to  Lawes,  it  was.     Any  one,  on  reading  Liebig's  work, 

Sublished  in  1840,  could  not  for  one  moment  suppose  that  he 
oubted  the  efficacy  of  nitrogenous  manures  added  to  the  soil.  And 
it  is  very  unlikely  that  the  precise  experiments  of  Kuhlman  with 
that  class  of  manures,  published  in  1843,  could  have  escaped  him ; 
so  that,  if  he  ever  held  other  opinions,  his  attention  being  drawn 
to  the  subject,  he  might  have  revised  them.  The  agricultural 
public  is  certainly  deeply  indebted  to  Mr  Lawes  for  the  disinter- 
ested part  he  has  acted  in  bringing  these  experiments  before  them, 
for  the  care  he  has  bestowed  upon  them,  and  the  accuracy  and 
great  trouble  he  has  shown  in  their  performance ;  but  still  we  must 
estimate  them  at  their  true  value.  We  do  not  consider  them  in 
any  way  an  unfavourable  test  of  Liebig's  theory ;  they  seem  to 
have  been  devised  and  undertaken  without  due  attention  to  scien- 
tific principles,  and  not  according  to  the  rules  of  scientific  research : 
this  will  be  apparent  in  a  moment  from  the  selection  of  the  sub- 
stances as  manures  with  which  he  expected  to  overturn  a  theory. 
They  will  always  hold  a  prominent  place  among  the  mass  of  agri- 
cultural facts  that  must  be  collected  before  proper  scientific  prin- 
ciples can  be  established  in  agriculture;  but  we  do  not  think  that  the 
results  obtained  from  them  are  of  so  positive  and  general  a  nature 
as  to  warrant  our  pronouncing  their  applicability  to  the  farm  of 
even  "  Mr  Lawes'  neighbour,  much  less  to  the  country  in  general.'* 
The  true  test  of  any  agricultural  theorv  is  its  applicability  to 
practice.  Now,  let  us  try  Liebig's  so-called  mineral  theory  by  this 
test.  About  150  years  ago,  Jethro  TuU  published  his  theory  and 
system  of  agriculture.  The  successful  results  he  obtained  from 
growing  wheat  year  after  year  on  the  same  soil,  by  simply  pul- 
•  verising  it,  and  giving  no  manure,  led  him  to  form  the  opinion 
that  the  food  of  plants  was  minutely  divided  particles  of  soil}  and 
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that  manure  was  of  no  use  whatever,  excepting  to  aid  in  producing 
this  minute  division  of  the  soil  By  thorough  working  of  the  soil 
by  means  of  the  horse-hoe,  particularly  in  summer,  he  was  enabled 
to  produce  finer  crops  of  wheat  than  nis  neighbours  did  according 
to  their  system,  with  a  supply  of  manure.  Practice  was  at  this 
period  in  advance  of  science,  and  from  wan^  of  being  guided  by 
proper  scientific  principles,  which  were  then  unknown,  TuU  fell 
into  errors,  and  his  system,  correct  in  the  main,  was  not  generally 
adopted.  Science  was  at  fault,  not  practice.  About  five  or  six 
years  ago,  when  the  agricultural  interest  was  passing  through  that 
state  of  transition,  brought  on  by  a  change  in  fiscal  regulations — 
when  a  host  of  Job's  comforters  appeared  on  the  stage,  ofiering  to 
relieve  the  distressed  fanners  from  their  difiiculties,  by  methods 
which  were  each  regarded  as  a  panacea  for  all  agricultural  ills  by  its 
advocate — some  recommending  an  inordinate  application  of  manure, 
others  no  manure  at  all — some  irrigation,  others  guano — some  the 
feeding  of  stock,  others  the  growth  of  particular  vegetables — some 
an  improvement  in  our  steadings,  others  an  improvement  in  our 
fields;  and  when  pamphlets  on  agricultural  subjects  were  showered 
down  so  thick  as  nearly  to  crush  the  devoted  farmer,  a  small  unpre- 
tending one,  entitled  A  Word  in  Season^  appeared  among  the  rest. 
The  author  of  this  pamphlet,  adopting  TulPs  principles,  but 
differing  from  him  in  the  method  of  carrying  them  out,  and  guided 
by  the  Tight  of  modem  science,  has  been  more  fortunate  than  TuU 
in  evoking  inquiry  into  the  subject.  The  amiable  incumbent  of 
Loys  Weedon  nas  shown  results  from  his  plan  of  growing  wheat 
that  may  well  startle  the  purely  practical  agriculturist,  but  which 
have  been  productive  of  much  useful  inquiry  to  the  intelligent  and 
scientific  farmer.  The  man  of  science,  arguing  from  the  theory 
lately  promulgated  by  Liebig  and  others,  considers  it  possible  to 
accomplish  what  Mr  Smith  has  done.  The  soil  is  the  great  store- 
house of  the  mineral  constituents  of  plants,  theory  tells  us,  either 
in  a  soluble  or  insoluble  state.  The  constant  pulverising  and  ex- 
posure to  the  air  of  the  soil  brings  these  constituents  into  a  proper 
state  as  food  for  plants,  and  allows  it  to  absorb,  at  the  same  time, 
the  ammonia  of  tne  air  in  sufficient  abundance  for  the  growth  of 
the  plant.  Liebig  says,  then,  let  plants  be  supplied  witn  a  suffi- 
ciency of  their  mineral  constituents ;  let  ammonia  be  added  to  the 
soil,  not  only  sufficient  to  supply  the  plant  with  nitrogen,  but  also 
to  dissolve  the  mineral  constituents :  the  atmosphere  contains  this 
ammonia  in  sufficient  abundance,  if  the  capacity  of  the  soil  to  absorb 
it  can  only  be  increased.  The  great  means  of  increasing  this 
capacity  of  the  soil  is  pulverisation,  by  practising  which  Mr  Smith 
liaa  apparently,  at  least,  verified  the  speculations  of  Liebig.  We 
say  apparently^  for  there  might  be  doubters  who  would  consider 
Mr  Smith's  soil  richer  in  ammonia  than  most  soils.  We  think 
this  very  unlikely  from  its  nature ; — "  the  staple,  when  the  field 
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was  first  dug,  was  but  5  indbes  deep ;  the  subsoil  of  fotOT'-fifths  of 
the  land  being  j^ellow  clay,  the  rest  .a  mixture  of  sand,  grarel,  and 
olaj."  Supposing,  then,  that  all  the  ammonia  has  been  obtained 
from  the  atmosphere,  what  must  ultimately  be  the  effect  of  this 
constant  cultivation  of  the  same  crop  on  the  same  field,  withoat 
the  addition  of  maniye  ?  In  the  conmion  language  of  farmers, 
the  soil  will  become  exhausted — of  what?  of  ammonia?  The 
ammonia  is  not  derived  originally  from  it,  but  through  it,  and  its 
supply  in  the  atmosphere  is  inexhaustible ;  but  the  soil  will  be- 
come  exhausted,  through  time,  of  its  mineral  constituents. 

Such,  then,  is  the  reasoning  of  the  advocates  of  the  so-called 
mineral  theory.  They  insist  upon  a  full  supply  of  ammonia  or 
nitrogen  in  another  form  to  the  plant ;  they  consider  that  a  saffi- 
cient  supply  is  to  be  found  in  the  atmosphere,  if  it  could  be  made 
available  for  plants  by  means  mechanical  or  otherwise :  if  it  can* 
not,  then  it  must  be  supplied  in  manures.  The  Leys  Weedon 
system,  then,  diflFers  from  that  by  which  equal  crops  are  raised  by 
means  of  nitrogenous  manures,  mainly  in  the  plan  adopted  for 
supplying  the  nitrogen.  In  the  one  case,  the  principal  expense  is 
in  the  labour  bestowed  in  bringing  the  soil  to  that  state  in  which 
it  will  absorb  the  largest  amount  of  ammonia  from  the  atmosphere; 
in  the  other  case,  the  expense  is  in  the  purchase  of  the  nitrogenous 
manure.  Are  we  prepared,  then,  to  recommend  it  for  general 
adoption  ?  Certainly  not.  We  consider  it  the  most  exhausting 
system  that  can  be  adopted,  with  the  exception  of  those  cas^ 
where  nitrogenous  manures  aJone  are  used.  Besides,  we  do  not 
think  that,  in  the  present  state  of  the  labour  market,  the  Leys 
Weedon  system  would  be  practicable  throughout  the  country,  for 
it  must  not  be  forgot  that  pulverisation  by  the  plough  and  other 
implements  is  never  so  effectual  as  by  the  spade  and  fork  used  by- 
Mr  Smith,  which  entails  an  immense  expense  £br  manual  labour. 

We  need  scarcely  mention  that,  if  the  successful  results  of  the 
Loys  Weedon  system  can  be  explained  by  Liebig^s  theory,  the 
ordinary  operation  of  fallowing  and  green-cropping  land  and  their 
effects,  which  are  very  similar  to  the  Loys  Weedon  system,  are  a 
further  confirmation  of  the  so-called  mineral  theory.  But  while 
we  do  not  recommend  this  system  as  a  whole  for  general  adoption, 
there  is  a  part  of  it  to  which  we  should  make  as  near  an  approach 
as  possible :  we  mean  the  thorough  pulverising  of  the  soil.  Oar 
attention  has  been  particularly  directed  to  this  subject  by  the 
publication  of  a  small  book  *  by  Mr  Stephens,  author  of  The  Book 
of  the  Farm.  Requested  by  the  Marquess  of  Tweeddale  to  lay 
before  the  public  the  operations  which  have  been  carried  on  at 
Tester  under  his  lordship's  superintendence,  Mr  Stephens  has  done 
80  with  his  usual  clearness.     The  great  difference  between  the 

*  Yater  Deep  Land-Culture.  By  Henry  Stephkn8.    William  Blackwood  and  Sons, 
Edinbut'gh  and  London. 
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ordmary  and  the  Tester  ny stem  of  i^nhivatiott  may  be  learaed  from 

the  following  quotation : — 

Hie  only  objeet  in  lufaig  tiie  ploogh,  and  some  other  laige  implements,  is  the  pnl- 
Yeriaation  of  the  sarfaoe-eoil  and  part  of  ihe  subsoil.  The  ordinary  and  the  Yester 
treatment  of  either  soil  both  aim  to  attain  that  object,  bnt  the  difference  in  the  two 
methods  consists  in  this,  that  the  ordinary  practice  attains  only  an  imperfect  and 
temporary  polTerisation  of  a  little  more  than  the  sarfaoe-soil,  7  or  8  inches  deep — ^for 
subaoUing  is  yery  seldom  practised  ;  while  the  Yester  plan  attains  an  effectual 
and  durable  pal  sensation  of  both  soil  and  subsoil  to  the  depth  of  22  inches. 

Again — 

The  characteristic  distinction  of  the  Yester  system  of  farming  is  the  very  per- 
manent and  substantial  nature  of  the  treatment  which  the  land  receives.  It  does 
not,  like  that  pursued  with  the  common  plough,  glaze  the  surface,  and  increase  the 
adheenrenesB  of  the  fnrKOW-slice  in  strong  land  in  a  moist  state  ;  it  is  not  the  mere 
scarification  which  the  grubber  gives  to  the  surface-soil ;  it  is  not  the  tearing  into 
shallow  stripes  which  the  ordinary  subsoil-ploughs  effect  in  the  subsoil  ;  but  it  is  the 
laying  over  of  the  surface-soil  in  a  deep,  broad,  and  broken  furrow-slice  in  immediate 
precedence  of  the  upraising  of  the  subsoil  from  a  great  depth,  as  far  as  and  no  farther 
thjin  to  mix  it  completely  with  any  desired  proportion  of  the  surface-soil. 

We  consider  the  Yester  system  of  pulverisation  a  near  approach 
to  that  practised  at  Loys  Weedon ;  and  the  results — with  the  aid  of 
manure, however — ^have  been  quite  as  successful.  Indeed,  the  balance- 
sheet  appears  favourable  enough  to  induce  even  tenants,  with  sub- 
soils similar  to  those  at  Yester  at  least,  to  attempt  these  operations. 
We  will  allow  those  of  our  readers  who  are  interested  in  this  sub- 
ject to  judge  for  themselves  after  a  perusal  of  Mr  Stephens'  work, 
simply  stating  that  we  agree  with  him  in  thinking  that  the  conse- 
cutive operations  performed  at  Yester  must  be  considered  the 
foundation  of  a  new  mode  of  farming.  And  while  we  do  not  mean 
in  the  least  to  detract  from  that  fame  to  which  the  late  Smith  of 
Deanston  was  so  justly  entitled,  as  the  father  of  thorough-draining 
and  the  advocate  of  subsoil-ploughing,  we  consider  that  great  merit 
is  due  to  the  Marquess  of  Tweeddaie  for  ^^  foreseeing  the  good 
effects  of  deep  pulverisation ;''  for  the  originality,  skilly  and  patience 
be  has  shown  m  the  invention  and  perfection  of  his  implements ; 
and  for  the  steady  perseverance  with  which  he  has  carried  out  his 
designs  in  improving  his  land 

Mr  Stephens'  book  is  most  seasonable  at  the  present  time,  when, 
by  the  extensive  use  of  light  manures  and  of  the  grubber,  the 

5 roper  working  of  the  land  has  been  far  too  much  overlooked, 
'he  grubber  is  a  most  valuable  implement,  and  can  scarcely  be 
wanted  as  an  auxiliary  to  the  plough  in  the  present  extensive 
growth  of  green  crops ;  but  let  us  not  consider  it  as  a  substitute 
for  the  plough.  It  is  consistent  with  our  experience  that  certain 
weeds  cannot  be  got  rid  of  by  means  of  the  grubber  alone ;  and 
however  commendable  autumn  cleaning  by  means  of  the  grubber 
may  be,  we  question  much  whether  it  will  be  practicable  ever  to 
carry  it  out  extensively  in  ordinary  seasons.  There  is  another  point 
not  often  alluded  to  by  writers  on  autumn  cleaning  by  means  of  the 
grubber :  not  only  are  the  quickens  and  similar  weeds  brought  to 
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the  surface,  bat  the  atnbble  is  also  torn  up  and  mixed  with  theni| 
thos  causing  an  additional  expense  in  carting  it  off.  It  is  absurd  to 
suppose,  as  some  writers  have  stated,  that  if  bad  weather  should 
prevent  the  getting  off  of  the  weeds  before  spring,  the  winter's  frost 
will  kill  them.  We  know  a  case  where  the  severity  of  even  last 
winter^s  frost  had  no  effect  on  the  vitality  of  quickens  thus  exposed. 

But  the  principal  fault  we  have  to  find  with  grubbing,  as  com- 
pared with  ploughing,  is  its  inabilitjr  to  give  that  thorough  stirring 
to  the  land  so  necessary  for  increasing  its  capacity  to  absorb  the 
atmospheric  constituents  of  plants;  and  this  is  the  point  which 
bears  principally  upon  our  subject  at  the  present  time.  The  effect 
of  the  deep  land-culture  at  Tester  is  to  increase  the  soluble  mineral 
constituents  of  the  soil ;  and  the  subsoil  there  appears,  from  an 
analysis  of  Dr  Anderson,  to  be  a  most  valuable  magazine  of  these, 
for  it  is  richer  in  potash  and  alumina,  and  peroxide  of  iron,  than 
the  soil:  so  that,  though  no  doubt  much  benefit  is  derived  from  the 
deep  culture  by  allowing  the  air  to  permeate  the  22  inches  of  well- 
pulverised  soil  and  subsoil,  leaving  some  of  both  its  carbonic  acid 
and  its  ammonia,  and,  by  increasing  the  pabulum  of  the  plants, 
thus  allowing  their  roots  to  spread  in  every  direction,  yet  we  have 
good  reason  to  suppose  that  some  of  the  wonderful  effects  produced 
at  Tester  can  be  traced  to  the  addition  made  to  the  soil  from  the 
subsoil  of  some  valuable  mineral  constituents.  One  great  difference 
between  the  Tester  and  the  Loys  Weedon  systems  is,  that  in  the  for- 
mer manure  is  applied,  though  no  doubt  in  much  smaller  quantities 
than  is  generally  employed  in  the  principal  farms  in  East  Lothian. 
We  have  here  then,  again,  a  perfect  agreement  between  the  so- 
called  mineral  theory  and  practice. 

The  rotation  of  crops  can  also  be  explained  by  this  theory,  and 
we  will  do  so  in  Liebig's  own  words  : — 

When  a  given  piece  of  land  contains  a  certain  amount  of  all  the  mineral  con- 
stituents in  equal  quantity  and  in  an  available  form,  it  becomes  barren  for  any  one 
kind  of  plant,  when,  by  a  series  of  crops,  one  only  of  these  constituents  has  been  so 
far  removed  that  the  remaining  quantity  is  no  longer  sufficient  for  a  crop. 

A  second  kind  of  plant,  which  does  not  require  this  constituent,  may  yield  on  the 
same  soil,  after  the  former  has  ceased  to  thrive,  one  or  a  series  of  crops,  because 
the  other  mineral  substances  necessary  for  it  are  present  in  quantities  sufficient  for 
its  perfect  development  A  third  sort  of  plant  may  thrive  on  the  same  soil  after  the 
second,  if  the  remaining  mineral  constituents  suffice  for  a  crop  of  it  And  if,  during 
the  cultivation  of  these  crops,  a  new  quantity  of  the  substance  wanting  for  the  first 
has  been  rendered  available  by  weathering,  then,  if  the  other  necessary  conditions  be 
fulfilled,  the  first  crop  may  again  be  grown  on  the  same  land. 

On  the  unequal  quantity  and  quality  of  the  mineral  constituents,  and  on  the  un- 
equal proportions  in  which  they  are  required  for  the  development  of  the  different 
cultivated  crops,  depends  the  rotation  of  crops,  and  the  varieties  of  rotation  employed 
in  different  localities. 

There  are  other  practices  in  the  ordinary  management  of  a  farm, 
the  nature  and  effects  of  which  can  be  equally  well  explained' 
according  to  the  so-called  mineral  theory.  Of  these  we  may  men- 
tion the  practice  of  green  manuring,  including  pasturing,  and  the 
quantities  and  kinds  of  different  manures  found  suitable  for  appli- 
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cation  to  different  soils  and  in  different  climates.    Our  space,  how- 
ever, will  not  allow  ns  to  enlarge  on  these  at  present. 

We  cannot  conclude  without  expressing  our  gratification  at  the 
able  manner  in  which  Liebig  has  defended  his  opinions  from  the 
strictures  of  Messrs  Lawes  and  Pusey.  It  was  no  slight  accusa- 
tion to  insinuate  against  Liebig  and  the  other  celebrated  chemists 
of  the  present  day,  that  they  taught  doubtful  chemistry.  We  will 
not  defend  the  mineral  manure,  and  the  unfortunate  association  of 
Liebig's  name  with  it.  We  have  already  said  that  this  unlucky 
circumstance  tended  in  no  small  measure  to  the  misrepresentation 
of  his  opinions.  Nor  will  we  subscribe  to  the  dictum  of  any  man 
of  science,  however  celebrated,  the  range  of  whose  observations 
has  been  limited  to  laboratory  and  hot-house  experiments,  without 
ever  being  extended  to  thp  great  laboratory  of  nature — the  fields. 
Much  less  are  we  inclined  to  follow  any  practical  man,  however 
famous  he  may  be,  who  draws  hasty  conclusions,  and  attempts  to 
found  a  theory  from  a  few  experiments  performed  on  some  square 
yards  of  land  in  one  district  of  England.  The  wise  man's  saying, 
''  A  little  knowledge  is  a  dangerous  thing,"  is  too  often  verified 
when  the  merely  practical  man  begins  to  speculate  from  his  own 
experience  and  that  of  his  neighbours.  And  agricultural  facts  are 
too  often  mistaken  for  scientific  principles,  when  an  application  of 
a  man^s  experience  is  attempted  in  a  locality  different  from  that 
in  which  he  acquired  his  experience. 

It  cannot  be  denied  that  agriculture  is  much  indebted  to  science 
for  its  unprecedented  progress  during  the  last  fifteen  years.  The 
rapid  advances  that  all  the  sciences  connected  with  agriculture 
have  made  in  that  time,  is  a  proof  that  they  have  given  forth  no 
doubtful  sound.  The  elaborate  investigations  that  have  been  made 
of  late  into  the  composition  and  nutrition  of  plants,  the  numerous 
analyses  of  manures  that  have  been  published,  the  interesting 
papers  that  have  appeared  as  to  the  moae  of  their  action,  and  the 
benefits  derived  to  agriculture  by  men  of  science  pointing  out  their 
valaabie  constituents,  were  sufficient  of  themselves  to  lay  the 
foundation  of  the  science  of  agriculture.  And  if  we  are  asked  for 
Diore  direct  applications  of  science  to  practice,  we  would  reply  by 
directing  attention  to  the  importance  attached  by  men  of  science 
to  ammonia  in  manures,  and  particularly  in  guano ;  to  their  show- 
ing the  double  action  of  bones  by  their  organic  and  their  inorganic 
constituents ;  to  the  dissolving  of  bones  in  sulphuric  acid,  and  to 
their  fermentation — a  suggestion  of  Liebig's  carried  into  execution 
bj  Pusey ;  and  to  the  use  of  coprolites  and  many  other  substances 
not  employed  before  as  manures.  Certainly  every  practical  man 
who  has  tried  these  different  substances  must  admit  that  the  results 
have  been  such  as  to  convince  him  that  they  have  not  been  the 
suggestions  of  doubtful  chemistry.  Such  a  law  as  that  based  on 
the  experiments  at  Rothamstead,  without  reference  to  differences 
of  soil,  climate,  and  other  circumstances — viz.,  that  ^^  ammonia  is 
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especially  suited  to  grain  •ccops,  phosphorus  for  turnips,  and  llxat 
the  woody  matters  of  straw  are  probably  Advantageona  lor 
turnips  " — is  more  calculated  to  mislead  than  ahnost  any  suggestion 
made  by  the  true  man  of  science  to  the  farmers,  and  by  its 
empiricism  has  tended  in  no  small  measure  to  retard  the  prepress 
of  scientific  agriculture  among  farmers.  It  Ls  not  by  the  enuncia- 
tion of  any  such  crude  and  limited  observations,  howeyor  generally 
stated  they  may  be,  that  we  ever  expect  to  see,  what  we  most 
fondly  hope  to  see,  the  union  of  Practice  with  Science. 


DESCRIPTION  OP  a  FARMSTEADING  UNDER  ONE  ROOF. 
By  Jambs  D.  Febquson,  Land  Agent,  Bywell,  Newcastle  -  upon  -  Tyn& 

There  can  scarcely  be  a  difi^erenoe  of  opinion  in  respect  to  the 
advantage  of  suitable  and  well-planned  farmnsteadings  greatly 
assisting  the  enterprise  and  skill  of  farmers  in  the  proper  and 
economical  management  of  their  stock,  from  which  a  great  part  of 
their  profit  ^ai-ises.  In  the  erection,  however,  farm-buildings  in 
every  country  are  invariably  found  to  be  expensive,  ev^n  although 
the  tenants  agree  to  do  the  cartages,  the  necessary  outlay  being 
often  far  beyond  what  many  landed  proprietors  can  afford ;  and 
hence  the  many  instances  which  we  see  over  the  country  of  small, 
inconvenient,  and  often  indifi^erently  planned  steadings  being 
erected,  very  unsuitable  for  the  size  and  acreage  of  the  farm.  To 
obviate  these  serious  objections,  which,  to  many  practical  farmers, 
are  well  known  and  felt,  I  have  designed  a  plan  for  a  farm-stead- 
ing, which — being  nearly  all  under  one  roof,  and  supported  on  cast- 
metal  pillars,  is  in  some  respects  similar  to  a  railway  station,  with 
abundance  of  light  and  air — ^will,  it  is  believed,  afford  room  for  the 
stock  kept  on  a  farm  of  tillage  land  of  upwards  of  500  acres  in 
extent,  while  the  expense  of  the  erection  will  be  considerably  less 
than  when  built  (affording  the  same  accommodation)  of  stone  and 
Ume  in  the  usual  manner. 

It  will  be  observed,  from  the  plan  hereby  given,  that  a  stone  and 
lime  wall  2  feet  thick,  encloses  or  surrounds  the  steading,  and 
the  whole  roofed  in  and  covered  with  slates.  The  roof  is  repre- 
sented as  being  supported  by  twenty-seven  cast-metal  pillars,  20 
feet  apart  each  way,  and  of  the  same  height  as  the  outside  wall, 
being  12  feet  high,  and  the  whole  connected  by  scantlings  of  suffi- 
cient  strength.  The  water  falling  on  the  roof  is  conveyed  in 
valley  gutters  from  each  end  to  the  middle  of  the  building,  as 
represented  on  the  plan  of  a  bird's-eye  view  of  the  roof;  then  down 
thirteen  of  the  pillars  into  troughs  for  watering  the  cattle ;  or  if 
water  can  be  obtained  in  another  way  for  that  purpose,  then  that 
from  the  roof  may  be  conveyed  away  in  suitable  drains. 

The  steading  is  lighted  by  twenty-five  sky-lights  or  windows 
on  the  ridge  or  apex  of  the  roof,  eadi.6  feet  long  by  2  feet  wide 
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on  each  Bide  of  ihe  ridge,  and-Tentilated  by  twenty-five  Tentilators, 
similar  to  the  one  inyented  and  exhibited  by  me  at  the  last  Hieh- 
.  land  Society's  cattle. show  at  Berwick,  and  which  was  commended 
by  the  judges.  The  valves  of  the  ventilators  can  be  opened  and  shut 
at  pleasure,  by  the  simple  operation  of  pulling  a  cord ;  while,  at  the 
same  time,  the  fresh  air  is  admitted  below,  through  iron  gratings 
fixed  above  ^ir-ohannels,  represented  on  the  plan.  Tbe  bam  and 
granaries,  with  houses  under  them,,  are  shown,  two  storeys  in 
height,  with  stone  and  lime  walls,  for  obvious  reasons, — as  also  tbe 
engine,  boiler^  and  coal-bouses.  The  dung-yard,  which  is  also 
represented  under  a  light  roof,  with  a  railroad  leading  to  it — hos- 
pital for  horses — carpenter  and  blacksmith's  shop — are  shown  on 
the  outside  of  the  building  altogether. 

A  little  from  the  end  £>{  the  dung-yard  is  shown  a  circular  tank, 
into  which  all  the  drainage  of  the  steading  is  conveyed  in  socketed 
pipes ;  and  it  is  conveniently  placed  in  order  that  a  pump  may  be 
worked  in  it  by  a  power  from  the  engine,  to  throw  the  urine  over 
the  dung,  or  for  irrigation  if  necessary.  The  plan  represents  a 
passage,  roimd  the  inside  of  the  building,  4  feet  wide ;  and  railways, 
with  turn-tables  leading  from  the  store  and  boiling-houses,  will 
render  the  feeding  and  management  of  the  .cattle  exceedingly 
convenient,  as  well  as  greatly  facilitate  the  daily  taking  away  of 
the  dung  from  the  stables  and  feeding-byres,  which  may  be  con- 
veyed on  a  large  light  waggon  which  a  man  can  push  before  him. 
It  is  conceived  that  inner  divisions  of  stones  and  lime  are  perfectly 
unnecessary  for  partitions,  as  strong  railing  of  home  wood  will 
suffice  for  the  length  of  a  long  lease.  To  make  these  secure,  cast- 
metal  sockets,  7  inches  square,  and  8  inches  in  height,  should  be 
fiirmly  bolted  to  heavy  stones  set  in  the  floor  at  proper  distances, 
as  represented  on  the  plan ;  and  into  these  sockets  upright  wooden 
posts,  8  feet  in  height  above  the  surface,  should  be  inserted  and 
fixed  in  the  sockets,  with  bolts  put  through  them  horizontally. 
At  the  top,  these  posts  should  be  connected  together  by  strong 
cross-mortised  pieces  of  wood,  as  well  as  securely  fixed  to  projec- 
tions cast  on  the  sides  of  the  metal  pillars  at  the  proper  height. 
On  almost  every  gentleman ^s  estate  there  is  often  a  great  deal  of 
wood  (strong  peeled  larch  poles,  for  example)  for  which  a  good 
market  cannot  always  be  got.  It  is  believed  that  such  wood 
might  be  economically  used  for  these  partitions,  which,  if  securely 
put  up,  and  made  strong,  would,  though  coarse  (for  a  plane  need 
not  touch  them),  be  perfectly  good  for  the  confinement  of  cattle, 
and  would  last  a  long  lease ;  and  at  any  rate  (the  bottom  of  the 
posts  being  kept  dry),  at  a  very  trifling  expense  the  divisions 
could  be  renewed,  if  need  be,  from  time  to  time,  at  the  expense  of 
tbe  tenant.  It  would  be  presumption  in  me  to  insist  that  the 
divisions  or  apartments  represented  on  the  plan  are  in  every 
reelect  so  conveniently  arranged  as  perhaps  they  might  be,  or  in 
every  case  of  the  proper  size.     Credit  only  is  taken  for  the  design, 
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which  is  entirely  my  own,  and  which  I  believe  is  original,  haying, 
with  some  slight  alterations,  been  designed  by  me  in  1846.  Any 
of  the  divisions  may  be  altered  at  a  very  trifling  expense  by  the 
tenant.  For  example,  two  or  three  of  the  cattle-boxes  may  be 
made  into  one,  or  vice  versd^  and  the  various  places  differently 
arranged  from  what  they  are  represented,  by  merely  shifting  the 
sockets,  and  making  the  apartments  larger  or  smaller,  as  the  wish 
of  the  tenants  may  incline,  to  suit  the  various  sizes  or  ages  of  the 
cattle.  In  the  outside  wall  three  large  doors  are  represented,  and 
four  smaller  ones,  all  of  which  should  be  made  of  close  boarding, 
and  to  fit  neatly,  so  that  the  interior  may  be  always  kept,  with  the 
help  of  the  ventilators,  of  a  proper  temperature ;  and  this  may  be 
easily  ascertained  by  two  or  three  cheap  thermometers,  which 
should  be  hung  in  the  middle  of  the  building,  and  round  the  inside 
of  the  wall.  The  three  large  entrance-doors  should  be  hung  by 
the  top,  and  made  to  move  on  friction-rollers,  carried  by  horizontal 
iron  rods  across  the  openings,  about  10  feet  in  height,  to  give  room 
for  the  entrance  of  a  loaded  cart. 

The  passage  round  the  interior  of  the  building  should  be  flagged, 
and  under  it  an  air-channel  2  feet  deep  by  12  inches  wide  for  venti- 
lation, corresponding  with  a  similar  channel  on  the  outside  of  the 
building.  The  air  from  the  outside  is  conveyed  through  the  wall 
at  various  intervals  in  air-channels,  but  the  quantity  required  from 
time  to  time  is  regulated  by  dampers  moving  flush  with  the  inside 
of  the  wall,  and  in  an  undulating  manner  escapes  in  the  passages 
through  iron  gratings  fixed  15  feet  apart,  which  are  shown  on  the 
plan.  Similar  air-channels  are  also  represented  running  between 
the  rails,  the  air  escaping  in  a  like  manner  by  iron  gratings,  and 
in  this  way  it  is  conceived  will  sufficiently  give  at  all  times  abund* 
ance  of  fresh  air  for  the  cattle  confined  in  the  building.  On  the 
whole,  it  will  be  observed,  from  the  specification  and  estimate 
which  are  hereby  given,  that  the  advantage  of  such  a  steading*, 
both  to  landlord  and  tenant,  is  reciprocal :  for,  in  the  first  place, 
the  expense  of  such  an  erection  as  the  plan  represents,  for  a  large 
tillage  farm  of  500  or  550  acres,  is  about  £490  less,  exclusive  of 
cartage,  than  the  like  accommodation  furnished  in  the  usual  manner 
with  stone  and  lime  walls ;  while  the  compact  arrangement  will 
greatly  tend  to  economise  the  labour  of  feeding  and  attending  to 
the  stock,  and  thereby  effect  a  considerable  saving  of  expense  to 
the  tenant,  when  compared  with  a  steading,  the  various  buildings 
of  which  are  necessarily  scattered  about,  taking  up  a  great  deal  of 
room,  and  consequently  inconvenient. 

It  is  important  to  observe  that  a  farm-steading  all  under  one 
roof  should,  for  the  sake  of  security,  have  as  few  outside  doors  as 
possible,  otherwise  one  of  the  great  objects  to  be  obtained  by  sudi 
an  erection,  next  to  economy  and  convenience,  would  be  defeated, 
by  the  absence  of  that  security  to  property  which  a  very  few  out- 
side doors  would  give.    By  this  plan,  only  one  or  two  at  most  of 


DESCRIPriON  OF  A  FARM-STEADING  UKDEB  ONE  ROOF.        61 

the  oataide  doors  will  require  to  be  opened  daily ;  and  this,  in  de- 
signing the  plan,  has  been  kept  steadily  in  view  from  the  first. 
Another  important  object  which  has  been  observed,  is  the  suffi- 
ciency at  all  times  of  light  and  air^  by  giving  the  side  walls,  and 
roof  from  which  the  building  is  lighted,  a  good  elevation  ;  for  a 
steading*  on  this  principle,  lighted  at  the  sides,  and  the  walls,  say 
only  9  feet  in  height,  with  cramped  narrow  passages,  and  inner 
partitions  of  stone  and  lime,  the  heat  engendered  by  the  confine- 
ment of  a  number  of  cattle  must  at  all  times  be  excessive  and  in- 
jorions,  while  the  temperature,  by  any  plan  that  may  be  devised, 
must  undoubtedly  be  difficult  of  proper  regulation. 

SPECIFICATIOKS. 

The  contractor  or  contractors  of  the  several  works  to  find  at 
his,  or  their  own  cost  and  charge,  all  materials,  labour,  scaffolding, 
and  every  other  expense  necessary  to  complete  the  work,  except- 
ing cartage,  which  will  be  provided  by  the  tenant  or  proprietor. 

Mason's  work — To  dig  trenches  for  the  foundations  of  walls 
2  feet  below  the  surface,  or  to  such  further  depth  as  may  be  neces- 
sary to  obtain  good  and  sufficient  foundations ;  dig  all  drains ;  and 
urine-tank  12  feet  deep  by  9  feet  diameter. 

The  foundations  of  all  the  walls  to  be  laid  with  large  flat^bedded 
stones  2  feet  4  inches  wide ;  the  walls  above  the  foundations  to  be 
2  feet  thick ;  the  outside  to  be  in  regular  hammer-dressed  courses 
from  6  to  8  inches  high,  two  courses  of  walling  to  be  the  height  ot 
one  course  of  quoins.  All  the  inside  walling  to  be  good  common 
rubble,  and  to  have  a  sufficient  number  of  through  stones  so  inter- 
spersed as  there  will  be  one  through  to  every  superficial  yard  of 
walling.  The  whole  to  be  well  filled  with  mortar  composed  of 
good  well-burnt  clod  lime,  and  clean  sharp  sand,  and  using  not  less 
than  one  cart  of  lime  and  two  carts  of  sand,  properly  beaten  together 
with  water,  to  every  18  superficial  yards  of  walling.  The  inside 
of  walls  to  be  dashed,  and  the  outsides  to  be  neatly  drawn  pointed. 

All  the  external  angles  of  walls  to  have  drafted  and  broached 
quoins  1  foot  9  inches  long,  and  9  inches  on  the  head,  and  to  be  the 
height  of  two  courses  of  walling.  All  the  outside  doors  to  have 
stone  cases  drafted  and  broached  built  in  and  out  ties.  Theln-ties,  to 
go  through  the  full  thickness  of  the  wall,  to  be  9  inches  on  the  head. 

The^ut-ties  to  be  1  foot  9  inches  long,  and  9  inches  on  the  head, 
to  be  properly  checked  for  doors.  The  crooks  to  be  run  in  before 
they  are  set;  the  mason  to  find  lead  for  the  same.  All  the  windows 
to  have  drafted  and  broached  heads  and  sills.  The  heads  to  be 
1  foot  deep,  and  to  have  1  foot  wall-hold  at  each  end.  The  sills  to 
have  proper  drips,  and  to  project  1^  inches  from  the  face  of  the 
wall.  All  the  gables  to  have  chiselled  stone  water-table,  with 
saddle  top ;  to  be  well  jointed ;  the  first  stone  to  be  worked  on  the 
corbel  quoin.  A  round  ridge-stone  to  be  worked  to  a  mould,  and 
laid  straight  on  ridge,  and  well  pointed  down  to  the  slatesL 
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The  atone  bases  to*  metdl  pillars  to  be  2  feet  sooape,  and  1  fbot 
3  inches  thick^  chamfered  at  the  top,  and  properly  set  on  rabble 
foundationfl.  The  cribHstones  in  byres  to  be  chiselled  and  cham- 
fered on  the  top,  and  to  stand  6  inches  above  the' flagging.  That 
part  of  the  bam  which  is  not  boarded,  the  straw-bam,  engine* 
house,  potato  and  boiling  house^  and  the  cribs  of  byres,  to  be 
flagged  with  strong  2-feet  natnral-faced'  flags,  properly  sqaared, 
and  well  bedded  in  sand,,  and  jointed  with  lime.  The  stables, 
byres^  calf-cribs,  cattle^-boxes,  passages,  bull-honse,  work-shops, 
infirmaries,  &a  to  be  paved  with  rongh  hammer-dressed  stones, 
8  inches  deep,  in.  regniav  courses,  and  well  bedded  in  sand;  Air- 
drains  to  be  built  as  shown  on  drawings,  and  to  have  cast-metal 
gratings  fixed  above  them  at  proper  distances  The  flues  or  drains 
through  the  walls  to  have  a  damper  fixed  close  to  inmde  of  the  wall, 
to  work  with  the  valves  of  ventilators  in.  the  roof.  The  walls  of  bam, 
granaries,  engine-house,  stables,  and  boiling-house,  and  the  whole 
inside  of  the  outer  wall,  to  be  plastered-  with  one  coat  of  plaster. 

To  furnish  and  set  with  proper*  grates  and  fire-bricks  two 
boilers  in  boiling-bouse.  The  engine-chimney  to  have  stone 
base  and  cornice;  the  remainder  to  be  of  bricks,  and  the  engine- 
boiler  to  be  set  with  fire-bricks.  All  the  drains  leading  to  the 
urine-tank  to  be  laid  with  good  glazed,  socketed  pipes,  and 
cemented  at  joints.  The  urine-tank  to  be  walled  and  arched  with 
well-burnt  bricks ;  to  have  a  man-hole  with  stone  cover  at  the  top ; 
to  be  plastered  with  Portland  cement,  and  left  water-tight.  Hall- 
ways to  be  laid,  as  shown  on  the  plan,  along  the  difierent  passages, 
foi?  conveying  food  to  the  stock,  and  taking  away  the  dung  to  the 
dung^yard.  The  rails  to  be  constructed  of  the  best  wrougnt-iron, 
and  fixed  by  metal  chairs  to  large  blocks  of  stone,  with  the  neces- 
sarv  turn-tables  and  switches.  To  mn  in  all  crooks,  catches,  &c., 
and  to  cut  all  holes  for  plumber,  carpenter,  and  joiner*s  wcMrks. 

Carpenter's  andJoiner's  Works. — ^The  timber  for  all  the  Unties, 
roofing,  flooring,  joists,  door-frames,  doors  and  windows,  venti- 
lators, bam  fixtiures,  to  be  good  Memel  timber.  The  flooring  to 
be  Norway  battens.  The  whole  to  be  free  from  sap,  shakes,  and 
dead  knots.  The  stables  and  byres  to  be  done  with  oak  and 
Memel  timber.  The  calf-cribs  and  cattle-boxes  to  be  fitted  up 
with  strong  larch-fir  poles  not  less  that  4  inches  diameter  at  an 
average.  lintles  to  be  1  inch  of  thickness  to  eyerj  foot  of 
length,  and  to  have  not  less  than  1  foot  wall-hold  at  each  end ;  to 
be  the  breadth  required.  All  the  inside^door  openings  to  be  Untied 
over  the  full  thickness  of  the  wall.  The  roofs  to  be  fi?amed  as 
shown  on  drawings,  with  two  ribs  on  each  side. 

The  principals  to  be  not  more  than  7  feet  apart ;  the  spars  to  be 
laid  edge  up,  and  16  inches  apart  from  centres.  A  course  of 
|th-inch  sarking,  7  inches  wide,  to  be  laid  along  the  eaves,  and 
on  each  side  of  ridge.  The  roof  to  be  supported  by  beams 
fixed  to  the  tops  of  piUars.    To  have  hoUow  metal  pillars  20  feet 


Ribs,  5i  by  3  inchies. 
Ridge,  7hjH  inches. 
Sparse  2i  by  2^  inches. 
Wall-plate^  7  by  I  j  inohe». 
Bani  fixtniw,  12  by  6  Incheeb: 
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apart,  audi  metd/ak74ig]it8.:  YentHaiioEft  to.  be.  fixed  where  showii 
on  dramring^  each  3  £eet  by  2  feet  The  eords  that  work  the'  valres 
of  TonJalAtors  to  bdj  faroaght  down  the.  wsUs,  and  fixed  ta  a  damper 
in  the  air-drains,  and  ta  be  so  construeted  as  both>  ta  open  and 
shut  together.  All  the  sky-lights,  and  yentihtors  to  be  properly 
flashed:  witk  lead,  and  maile  water-t^t. 

ScarUUnga  of  Timber. 

Principal  rafters,  7  by  2^  inches. 
King-posts,  7  by  2^  inches. 
Struts,  8}  by  2^  inches. 
Binden  (one  on  eaeh  sideX  7  by 

1^  incbea. 
Longitudinal  beams,  12  by  6  in.. 

The  horiaonlal  gutte]s.to  be  boarded  with  l^inch:  grooved  and 
tongtted  Memel.  deals;  to  haTevdecUyities  and  proper  drips,  as 
shown  on  the;  plan ;  to.  be  nailed  to  bearers  2^  inches  by  2^  inches 
and  16  inches  apairt.  The>  valley  gutters  to.  be  laid  with  f  inch 
by  9  inches  Memel  deals,  nailed  to  the  spara  Doors  to  be  if-inch 
batten  doors,  with  three  battens  on  each  door;  the  joints  to  be 
grooved,  tongued,  and  beaded^  To  be  hung  with  strong  crooks 
and  hinges ;  each  hinge  tO'  be  two^-thirds  the  width  of  the  door^and 
to  have  two  screw-bolts  in  each.  All  the  doors  to  have  strong 
ring  latches,  and  nlate-bolta  where  required.  The  granaries  and 
outside  doors  to  have  good  stock-locks,  of  the  value  of  5a.  each« 
The  inside  door-frames  to  be  5  inches  by  3  inches,  beaded. 

Windows  to  be  trellis  windows,  with  two  squares  of  glass  in 
height  at  the  top,  and  treUis  below ;  the  inside  trellis  to  slide  to 
admit  the  air.  Frames  3^  by  2^  inches,  trellis  1^  inch  by  1  inch, 
beaded.    The  windows  to  be  built  in  abng  with  the  walls. 

The  joiste  for  granary  and  barn  floors  to  be  9  inches  by  3  inches, 
and  18  inches  apart  from  centres.  The  ground  floor  of  bam  to  be 
1^-inah  grooved,  and  tongued  Memel  battens.  All  the  other  floors 
to  be  1^-mch  grooved  and  tongued  Norway  battens ;  to  be  properly 
tailed  and  well  dressed  off*  All  the  floors  to  have  skirtings  1^ 
inch  thick  and  7  inches  deep,  well  nailed  to  plugs.  The  stall-posts 
and  rails  to  be  o£  oak;  the: hind-posts  to  be  5.  inches  by  5  inches ; 
the  fore-poets  to  be  5  inches  by  3  inches.  The  rails  to  be  4^  inches 
by  4t  inehes ;  to  be  grooved  to  receive  l:^-inch  Memel  cleadiug ; 
dressed  and  beaded  joints.  To:  have  1^  inch  by  9  inches  batten, 
well  nailed  on  each  side.  The  posts  to  be  fixed  in  stones  at  the 
bottom,  and  at  the  top  with  screw-bolts  to  girders  6^  inches  by  3 
inches  nailted  to  underside  of  binders.  The  racks  to  be  oak,  rails 
3^  incheaby  8  in/^es,  and  rings  1^  inch  by  1^  inch,  and  3  inches 
between ;  to  be  3  feet  highy  and  one^third  the  width  of  stall  on  each 
side  of  manger.  The  mangerato  have  1^  inchin  fronts  and  bottomsy 
with  1  inch  backs ;  to  be  14  inches  wide  at  the  top,  and  9  inches  at 
the  bottom.  To  have  2^  inches  oak  rollers  along  the  front  edge 
and  end,  and  also  along  Uie  top  of  the  rack.    To  hiave  an  oak  post 
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6  inches  square  fixed  in  each  stall,  with  proper  rings,  staples,  &c. 
Each  stable  to  have  a  com  bin  for  every  two  horses ;  to  have 
strong  harness  pin  rails  fixed  as  shall  be  pointed  out.  Each  stall- 
post  to  have  an  iron  crook  for  hanging  hames& 

The  bvres  to  be  fitted  up  as  shown  on  drawings.  To  have  oak 
posts  and  rails,  and  1^-incn  cleading.  The  fore-posts  to  be  framed 
into  a  Memel  girder  6  inches  by  6  inches,  the  lull  length  of  the 
byre.  The  front  of  cribs  to  be  1^-inch  Memel  deals,  1  foot  10 
inches  high,  fixed  to  oak  posta  Iron  sliding-rods,  18  inches  long 
and  three-fourths  in  diameter,  to  be  fixed  to  the  posts,  with  screw- 
bolts  for  cattle  bindings. .  Calf-cribs  to  have  larch  fir  railing  and 
grates.  To  have  ra^s  and  mangers  fixed  to  partitions.  Uattle- 
boxes  to  be  fitted  up  with  larch.  The- posts  to  be  square;  to  be 
fixed  into  metal  sockets  8  inches  in  height  and  7  inches  square.  Each 
socket  to  be  securely  bolted,  with  one  screw-bolt  at  each  comer,  into 
stones  set  in  the  floor  level  with  the  surface ;  no  stone  to  be  less  in 
size  than  18  inches  square  andl  foot  deep.  The  rails  to  be  sawn 
and  put  on  rough.  The  permanent  rails  to  be  firmly  nailed  to  the 
posts ;  the  front  rails  to  be  fixed  so  as  they  may  be  easily  taken 
out.  The  rails  to  be  placed  as  shown  on  the  plan.  To  have 
mangers  fixed  to  rails  of  partitions  as  shown  on  drawings. 

Plumber^s  Work. — The  valley  gutters  to  be  laid  with  lead  6  lb. 
per  superficial  foot,  and  1  foot  3  inches  in  breadth.  The  horizon- 
tal gutters  to  be  covered  with  lead  6  lb.  per  superficial  foot,  to -go 
12  inches  under  the  slates  on  each  side.  To  have  declivities  of  2^ 
inches  every  20  feet,  and  2-inch  drips.  To  have  proper  boxes,  and 
3-inch  pipes  soldered  into  them,  and  put  through  the  beam  below 
into  cast-iron  pillars.  The  ventilators  and  skylights  to  be  flashed 
with  5  lb.  lead.     The  whole  to  be  made  perfectly  water-tight 

Slaters  Work — All  the  roofs  to  be  covered  with  Welsh  slates 
(ladies),  laid  with  sufficient  overlap  on  good  Memel  laths  f  inch  by  1^ 
inch, with  copper  nails,  two  in  each  slate.  The  whole  to  be  well  pointed 
inside  with  good  hair-and-lime  mortal,  and  left  water-tight 

Painter  8  Work. — All  the  doors,  windows,  ventilators,  and  sky- 
lights to  have  three  coats  of  white  lead  and  oil,  mixed  to  a  tint  to 
be  approved  of.  All  the  windows  and"  skylights  to  be  elazed 
with  strong  sheet-glass,  weighing  16  ounces  per  superficial  foot. 
To  be  well  bedded  in  good  oil  putty.  The  whole  of  the  work  to 
be  done  in  a  sound  workmanlike  manner,  subject  to  the  inspection 
and  approval  of  ,  or  whom  he  may  appoint. 

Such  a  farm-steading  as  has  been  described  and  specified  (where 
stones  can  be  obtained  on  the  estate),  can  be  erected,  exclusive  of 
cartages,  for  £1940.  The  same  accommodation,  if  built  in  the 
usual  manner,  would  cost,  excluding  cartages,  £2430. 

James  D.  Feeguson. 

Btwkll,  Newcastlb-ttpon-Tinb, 
nth  November  IB&i. 
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PATENT  REPORT  on  REAPING-MACHINES  and  thkib 
INVENTORS. 

{ContintLed  from  page  623.) 

In  our  last  we  gave  the  date  of  the  patent  granted  to  Joseph 
Wliitwortb  of  Manchester,  and  which  we  now  proceed  to  describe. 

Mr  Whitworth's  machine  offers  a  veiy  marked  resemblance  to 
that  patented  by  Mr  Matthew  Gibson  in  1846,  and  already  de- 
scribed. In  both  the  cutter  is  placed  on  the  under  side  of  a  re- 
volving hollow  drum ;  in  both  the  distance  of  the  cutter  from  the 
ground  is  regulated  by  nearly  identical  means — a  hollow  shaft  and 
appropriate  gear,  to  raise  and  lower  the  drum  with  its  cutter ;  in 
both  the  revolving  drum  is  supported  by  the  same  means — in 
Gibson's  by  two  wheels,  in  Whitworth's  by  one.  So  far  as  the 
merely  mechanical  arrangements  go,  there  seems  little  to  choose 
between  these  two  contrivances;  but  in  Mr  Gibson ^s  there  are 
means  adopted  to  '^  gather  "  the  com  after  being  cut :  while  in 
Mr  Whitworth's  there  is  apparently  no  provision  roaae  for  this 
purpose.  This  desideratum,  tnerefore,  being  so  completely  ignored 
by  Mr  Whitworth,  excludes,  or  nearly  excludes,  his  machine  alto- 
gether from  the  list  of  reaping-machines.  A  machine  which  can 
cut  only — however  well  it  does  cut,  no  matter  —  has  no  more 
right  to  be  called  a  reaping-machine  than  a  joiner^s  plane  would 
have,  if  it  only  planed,  but  could  not  clear  itself  of  the  shavings, 
to  be  called  an  efBcient  plane.  We  fear  that  Mr  Whitworth's 
attempt,  eminent  a  mechanician  as  undoubtedly  he  is,  is  but  a  cor- 
roboration of  the  truth  of  the  proverb, ''  ne  autor  uUra  crepidam^^ 
(a  shoemaker  should  not  go  beyond  his  last).  Something  more 
than  a  thorough  knowledge  of  mechanics  is  requisite  to  enable  any 
one  to  produce  a  really  effective  reaping-machine,  without  a 
knowledge  of  the  work  to  be  done,  and  the  difficulties  attendant 
thereupon.  This,  indeed,  gives  the  key  to  the  ^'  reason  why  '^  so 
many  mventions  have  been  brought  out  in  this  department,  nearly 
all  of  which  have  been  thorough  failures.  We  believe  the  problem 
will  be  solved  bv  one  who,  to  a  knowledge  of  practical  mechanics, 
adds  that  of  field-husbandry. 

It  is  but  right  to  state  that,  by  an  elongation  of  the  shaft  of  the 
hollow  cutter  drum,  and  causing  it  to  revolve  in  a  direction  oppo- 
site to  that  in  whicn  it  revolves  when  cutting  grass  and  crops  tnat 
require  spreading,  Mr  Whitworth  proposes  to  lay  the  com  in  a 
position  more  convenient  for  gathering.  In  place  of  a  circular 
cutter,  he  also  proposes  to  substitute  curved  blades  or  scythes,  as 
shown  in  the  Plate  (fig.  10  a). 

In  the  patent  granted  to  Mr  Joseph  Burch  (23d  Jime  1853, 
dated  December  24, 1852),  of  Craig  Hall,  near  Macclesfield,  there 
is  a  novelty  in  the  method  by  which  the  cutting  is  performed. 

JOCBNAL.— JULY  1855  X 
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Two  discs  revolve  horizontally,  to  the  peripheries  of  which  cutters 
or  sickles  are  attached,  and  from  which  they  project.  These  discs 
being  placed  in  juxtaposition,  revolve  in  contrary  directions.  The 
sickles  operate  on  the  crop  like  the  continuous  stroke  of  a  scythe ; 
and  by  crossing  each  other  as  the  discs  revolve,  the  cutting  edges 
alternately  come  in  contact,  and  have  the  effect  of  revolving  shears. 
The  centres  of  the  two  discs  are  placed  about  an  inch  and  a  half 
apart.  By  this  means,  the  sickle  points,  on  the  advancing  side  of 
each  disc-cutter,  shall  project,  for  the  purpose  of  effectually  gather- 
ing in  and  cutting  the  crop  as  the  machme  advances.  The  disc- 
cutters revolve  by  the  action  of  the  large  supporting  wheels,  these 
being  placed  in  a  cranked  axle,  at  a  lesser  distance  from  each  other 
than  is  described  by  the  diameter  of  the  sickle  points.  The  machine 
is  moved  in  the  same  way  that  canal  boats  are  dragged  along— ra 
pole  being  placed  in  the  front,  to  which  the  rope  is  attached,  this 
being  high  enough  to  enable  the  rope  to  clear  the  com.  It 
may  also  be  pushed  forward,  being  guided  by  means  of  a  handle, 
actuating  two  guide-wheels  beneath  the  disc.  In  fig.  12  we  give 
a  front  view  of  the  two  discs,  with  the  sickle  points. 

On  December  1, 1851,  a  patent  was  granted  to  William  Exall, 
of  Beading,  the  well-known  agricultural-implement  maker,  for  an 
improved  reaping-machine.  The  cutters  in  this  are  placed  upon 
an  endless  band  or  chain,  revolving  round  two  rollers.  A  row  of 
holding  spikes  project  in  front  of  these,  the  cutters  passing  through 
these  nearly  at  right  angles  (see  fig.  16  in  the  Plate).  The 
^^ gathering"  is  effected  bv  a  novel  arrangement  of  travelling- 
doths.  Immediately  behind  the  cutters  and  spikes,  an  endless  web 
or  cloth  is  placed,  running  in  the  direction  of  the  length  of  the 
•machine,  or  at  right  angles  to  the  line  of  cutters.  The  com  as  it 
is  cut  falls  upon  this,  and  is  carried  on  towards  the  back  of  the 
machine.  It  is  then  delivered  to  a  second  endless  cloth,  moving  at 
right  angles  to  the  first  cloth.  This  second  web  deposits  the  cora 
at  the  side  of  the  machine. 

The  machine  is  drawn  forward,  the  pole  with  the  whipple-tree 
bein^  placed  at  the  side  in  front. 

Where  the  material  to  be  cut  is  short  and  slippery,  and  the 
weather  windy,  the  travelling-cloths  are  dispensed  with,  and  a 
^^  collector  "  substituted.  To  the  axle  which  constitutes  the  frame 
or  support  of  the  collector,  are  attached  two  wheels,  on  which  the 
collector  runs  behind  the  machine.  To  this  axle  a  swinging  frame 
is  also  attached,  which  frame  is  provided  with  tines ;  a  scraper  also 
moves  upon  the  axle  of  the  collector.  The  tines  are  raised  and 
the  scrapers  depressed  simultaneously,  by  means  of  connecting* 
rods,  which  are  connected  with  a  lever,. having  a  fulcrum  at  a 
standard  attached  to  the  axle  of  the  collector. 

We  have  now  to  notice  a  series  of  machines,  the  cutters  of 
nearly  ail  of  which  are  upon  the  reciprocating  principle.     These 
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offer  but  little  diversity  in  their  arrangement ;  indeed,  bo  close  a 
similarity  exists  between  a  large  per-centage  of  their  number,  that 
an  inspection  merely  of  the  drawings  in  the  Plate  will  convey  all 
the  intormation  that  seems  desirable.  We  shall,  therefore,  content 
ourselves  with  directing  attention  to  these  as  we  proceed,  leaving 
the  bulk  of  our  remaining  space  to  the  description  of  the  methods 
by  which  the  com  is  gathered  or  collected  in  the  various  machines 
under  notice.  In  this  department  we  have  some  novelties  to  draw 
the  reader^s  attention  to,  which  may  afford  some  practical  sug- 
gestions. 

The  next  machine  we  have  to  describe  is  that  of  George  Stacy, 
machinist,  of  Uxbridge — the  date  of  the  patent  being  January 
24,  1852.  The  arrangement  of  the  cutters  is  shown  in  fig.  17  in 
the  Plate.  The  blades  or  knives  work  on  centres  or  joints  in  the 
bar  a  a,  the  ends  being  jointed  to  the  movable  bar  i,  which  has  a 
reciprocating  movement  given  to  it  by  the  crank  c.  The  following 
is  the  mechanism  of  the  gatherer  or  collector.  The  com,  as  it  is 
cut,  falls  upon  an  endless  cloth  or  travelling-apron  placed  im- 
mediately behind  the  cutters.  The  direction  in  which  the  cloth 
moves  is  at  right  angles  to  the  line  of  cutters.  The  apron  is 
supported  upon  endless  chains  passing  round  rollers.  Motion  is 
given  to  the  roller  by  a  click  working  into  a  ratchet-wheel  upon 
one  of  the  rollers.  This  click  being  attached  to  the  connecting- 
rod  which  works  the  cutters,  the  moving  of  the  apron  is  thus  in 
proportion  to  the  operation  of  the  cutters.  The  com  thus  received 
in  the  apron  is  disdiarged  by  any  of  the  ordinary  modes  of  self- 
delivery  for  such  purpose. 

The  next  patent  we  have  to  notice  is  that  granted  to  William 
Dray  of  Lonaon,  agricultural-implement  maker,  January  27, 1852. 
This  is  the  machine  so  well  known  as  Emseys.  The  arrangement 
of  the  cutters  with  the  projecting  fingers  is  shown  in  fig.  18  in  the 
Plate.  In  the  specification,  several  methods  for  collecting  the  cut 
com  are  described.  First,  When  the  com  is  cut,  it  falls  backward 
upon  a  platform,  and  is  then  pushed  back  to  an  additional  table  or 
platform.  From  this  second  table  it  israkedontotheground  aitheside 
m  the  rearof  the  road-wheel.  The  second  tablemay  be  dispensed  with, 
and  the  bundles  of  com  dropped  directly  on  to  the  ground,  but  to 
the  rear  of  the  cutters  in  place  of  the  rear  of  the  road-wheel.  To 
facilitate  the  raking,  the  road-wheel  is  covered  with  a  box,  which 
forms  a  seat  for  the  raker  who  draws  com  from  the  first  to  the  se- 
cond table,  as  well  as  for  the  raker  who  draws  the  com  from  the  se- 
cond table  to  the  ground.  The  second  method  described  is  asfollows : 
— ^Tbe  main  platform  is  diminished  in  width  to  about  12  or  16  inches. 
A  swinging  crane  is  fixed  in  the  platform,  being  formed  by  an  up- 
right post  and  a  horizontal  arm.  The  upright  post  can  be  moved 
in  its  gudgeon  by  metms  of  a  handle  projecting  from  it,  and  which 
is  placed  within  the  reach  of  the  operator.     The  position  of  the  arm 
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of  the  crane  is  about  two  or  three  feet  behind  the  cutters,  and  about 
a  foot  from  the  ground.     The  crane  bar  is  swung  parallel  to  the 
cutter  bar,  in  order  to  receive  the  com.    On  a  sumcieut  quantity 
being  cut,  the  attendant  swings  the  crane  out  backwards,  permitting 
the  com  to  fall  on  the  ground.    It  is  then  returned  to  its  former 
place,  ready  to  receive  another  lot.     The  sheaf  on  the  crane  is 
separated  from  the  falling  corn  by  the  attendant  with  a  stick.     The 
part  of  the  crane  which  receives  the  corn  is  placed  inclined,  so  as 
to  disengage  the  sheaf  all  the  more  readily.     The  third  method  is 
as  follows : — In  place  of  the  crane  above  mentioned,  a  tilting  plat- 
form is  used.     This  is  hung  by  gudgeons  in  or  near  the  middle  of 
its  ends,  holding  it  parallel  with  the  cutter  bar.     The  gudgeons, 
or  centres  in  which  tne  platform  works,  are  placed  at  such  a  height 
above  the  cutter  bar,  that  when  one  edge  of  the  tilting  platform 
rests  on  the  cutter  bar,  the  other  edge  is  considerably  elevated. 
When  the  machine  is  working,  the  edge  of  the  platform  reats  on 
the  cutter  bar.    As  soon  as  a  proper  quantity  of  com  is  delivered 
to  it,  the  attendant  takes  hold  of  a  lever  handle,  projecting  at 
right  angles  from   the  face  of  the  platform,   and  tilts  it   over. 
The  sheaf  then  slides  off,  and  the  lever  being  released,  the  platform 
returns  to  its  former  position.     The  inventor  states  that  the  two 
last  methods  are  particularly  useful  in  heavy  crops.     We  should 
think  that  the  corn  cut  in  the  interval  between  the  delivering  of 
one  sheaf,  and  the  retum  of  the  crane  or  tilting  platform  to  its  po- 
sition, would  be  difficult  to  be  got  rid  of,  and  would  impede  the 
action  of  these  gatherers.     Mr  Hussey  also  in  his  patent  proposes 
to  use  the  revolving  reel,  to  assist  the  heads  of  com  to  fall  regular- 
ly backwards. 

In  the  patent  granted  to  Ralph  Eidley,  Hexham,  tanner,  Feb* 
ruary  9, 1852,  the  cutters  are  on  the  reciprocating  principle,  as 
shown  in  fig.  19  in  the  Plate.  There  are  two  sets,  one  being 
movable,  the  other  stationary.  The  stationary  cutters  are  screwed 
on  to  the  projecting  pieces  a  a.  Between  these  are  circular  holes  b 
for  the  pivots  of  the  moving  knives  to  pass  through.  These  holes 
open  into  square  recesses,  in  each  of  which  is  fitted  the  square 
head  of  a  bolt  and  a  spiral  spring.  This  latter  rests  on  the  head  of 
the  bolt  and  the  upper  side  of  the  recess.  The  bolt  passes  through 
the  round  hole  &,  and  the  moving  knife  is  made  fast  to  it.  The 
moving  knives  are  shaped  in  their  cutting  part  exactly  like  a 
scissor  blade,  slightly  curved  to  the  point  towards  the  scissor 
blades.  If  the  moving  knives  were  held  firmly  and  rigidly  by  the 
square-headed  bolt  previously  mentioned,  they  would  not  move;  if, 
on  the  contrary,  they  were  loose  at  the  pivot,  to  allow  the  curved 
part  to  rise,  then  they  would  cut  at  the  points  only.  The  springs 
are  made  sufficiently  strong  to  secure  a  pressure  upon  the  knives 
that  will  make  them  cut,  while  they  allow  the  curved  knife  to  rise, 
by  which  means  the  edges  of  the  two  knives  are  kept  in  contact, 
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and  oonsequentlj  cut  thronghont  their  whole  length.  The  spring 
in  this  machine  yields  exactly  as  the  hand  does  when  using  a  pair 
of  scissors. 

The  gathering  apparatus  is  as  follows.  It  presents  many  points 
worthy  of  notice.  At  right  angles  to  the  line  of  cutters,  and  im- 
mediately behind  them,  are  four  rollers,  one  pair  at  eacn  side  of 
the  machine.  Each  pair  is  connected  by  endless  chains,  one  of 
the  rollers  receiving  motion  from  a  small  toothed  wheel.  An  end- 
less belt  or  apron  is  attached  to  each  pair  of  rollers.  The  distance 
between  the  pairs  of  rollers  is  such,  that  a  space  is  left  in  the 
middle  of  the  machine,  between  the  two  endless  aprons.  The 
motion  of  the  belts  or  aprons  is  at  right  angles  to  the  line  of 
cutters,  and  towards  the  centre  of  the  machine.  As  the  corn  is 
cut,  it  falls  on  the  endless  aprons  at  each  side  of  the  machine  in  the 
direction  of  the  length  of  the  com.  The  aprons  take  it  to  the 
centre  of  the  machine,  where  it  falls  to  the  ground  between  the 
two  aprons.  The  com  is  thus  laid  in  continuous  lines.  To  lay  it 
in  bundles,  however,  a  very  simple  yet  ingenious  arrangement  is 
carried  out.  Suppose  a  board  is  placed  below  each  endless  apron, 
their  edges  coming  in  contact  exactly  in  the  centre  of  the  open 
space  between  the  aprons.  It  is  obvious  that  so  long  as  the  boards 
remamed  together  m  contact,  any  com  falling  from  the  aprons 
would  be  supported  in  them,  and  prevented  from  falling  to  the 
ground.  But  suppose  the  boards  to  be  moved,  so  as  to  make  a 
space  between  their  edges  equal  to  the  space  between  the  aprons, 
the  com  would  then  fall  to  the  ground.  If  the  boards  were  then 
closed,  more  com  would  be  collected  in  their  upper  surface,  which, 
by  moving  the  boards  from  each  other,  would  fall  to  the  ground. 
By  doing  this  at  regular  intervals,  the  com  would  be  delivered  in 
bundles.  This,  then,  is  the  principle  of  the  eatherer.  It  is  carried 
out  as  follows : — To  the  main  driving  axle  or  ^aft  of  the  machine,  a 
cmie  or  eccentric  is  fixed ;  this,  as  it  revolves,  acts  upon  a  small 
friction-wheel  attached  to  a  horizontal  lever,  which  by  this  means 
receives  a  reciprocating  movement.  The  short  arms  of  two  bent 
levers  are  attached  by  a  slotted  opening  to  the  end  of  this  horizon- 
tal lever.  The  long  arms  of  the  bent  levers  are  attached  to  the 
boards,  which  are  placed  within  the  endless  aprons  before  described. 
These  boards  slide  upon  pieces  of  angle  iron,  and  have  their 
movement  to  and  from  the  centre  of  the  machine.  Two  supports 
^c  attached  vertically  to  the  frame  near  the  front  of  the  machine. 
These  supports  are  bent  forwards,  so  as  to  come  just  above  the 
points  of  tne  cuttera  Bearings  slide  in  slots  in  the  upper  part  of 
these  supports,  and  are  capable  of  being  adjusted  to  any  neight 
required.  The  shaft  of  a  gathering-wheel  or  reel  is  supported  in 
these  bearing.  The  axle  which  drives  the  cutters  gives  motion  at 
the  same  tune  to  the  revolving  wheel.  The  periphery  of  the 
gathering-wheel  moving  one-third  faster  than  the  penphery  of  the 
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main  driving-wheel,  for  each  revolution  of  the  driving  wheel,  the 
corn  which  moves  the  collecting  boards  makes  six.  The  boards, 
therefore,  move  six  times  out  and  in  during  one  revolution  of  the 
driving-wheel  Each  revolution  moves  the  machine  forward  about 
12^  feet.  Each  delivery  of  the  boards  will  therefore  give,  in  one 
bundle,  the  quantity  of  com  standing  on  a  space  2  by  6  feet.  The 
endless  belts  travel  at  the  same  rate  as  the  machine.  The  movable 
knives  move  eighteen  times,  making  thirty-six  cuts  for  each 
revolution  of  the  main  driving-wheel. 

In  the  patent  granted  to  Moses  Poole,  London  (being  a  comma- 
nication  from  a  foreigner  residing  abroad),  July  6,  1852,  the 
cutters  are  on  the  reciprocating  principle,  as  shown  in  fig.  20  in 
the  Plate ;  the  peculiarity  in  the  cutters  being,  the  formation  of 
a  recess  in  a  projecting  guard.  Into  these  recessesmay  pass  such  por- 
tions of  the  material  as  are  cut,  and  thus  prevent  the  choking  of  the 
cutters  in  the  projecting  ^uard&  These  recesses  are  all  cleared  of 
such  materials  by  the  action  of  projecting  studs  fixed  to  the  under 
side  of  the  cutter  bar.  A  drawing  is  given  of  a  machine  on  this 
principle  of  cutter  for  mowing  grass,  in  which  the  machine  ifl 
worked  by  a  crank  and  appropriate  gearing,  the  attendant  being 
carried  along  with  the  machine  as  it  progresses ;  a  belt  passing 
from  a  drum  on  the  crank  axle  to  another  drum  on  the  axles  of 
the  wheels,  the  attendant  working  the  cutters  and  propelling  the 
machine  at  the  same  time. 

Fig.  12  shows  the  form  of  circular  cutter  used  in  the  machine 
patented  by  William  Smith,  farmer,  Bucks.  The  inner  edges  of 
the  blades  being  toothed  or  notched,  angular  projecting  fingers  are 
placed  before  the  cutters.  A  square  recess  is  placed  between  each 
pair  of  fingers,  the  inner  angles  of  these  being  provided  with  fixed 
cutters,  with  which  the  revolving  cutters  work  in  contact.  The 
straw  is  made  to  incline  from  the  machine  when  tiie  cutter  comes 
up  to  it,  this  inclination  being  effected  by  a  bar,  capable  of  adjust- 
ment at  any  angle,  projecting  before  the  machine.  Th^  com,  as  it 
is  cut,  is  gathered,  or  deposited  at  the  side  of  the  machine,  by  an 
endless  cloth  or  web,  working  at  right  angles  to  the  line  of  direction 
of  the  machine,  this  web  having  projections  on  its  outer  surface.  As 
the-web  revolves  in  front  of  the  cutters,  these  projections  catch  the 
com  and  deposit  it  at  the  side. 

In  the  machine  patented  by  John  Beid  Randall,  farmer,  of  Corn- 
wall, October  7, 1852,  the  cutters  are  on  the  reciprocating  principle, 
and  work  between  a  cleft  made  in  the  projecting  fingers  (see  fig. 
21).  The  width  of  this  cleft  is  very  little  la)*ger  than  the  thickness 
of  the  angular  cutter ;  so  that,  whilst  the  cutters  are  in  action,  their 
robbing  agamst  the  interior  of  the  teeth  or  fingers  keeps  them  al- 
ways in  a  sharpened  state.  The  com  is  brought  up  to  the  cutters 
by  a  gathering-rod,  and  laid  on  a  platform,  from  which  it  is  taken 
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and  delivered  to  the  ground  bj  a  ^'  raker, "  who  stands  on  the 
platform. 

In  fig.  22  we  show  the  form  of  reciprocating,  patented  by  Mr 
M^Cormick,  October  14, 1852  (by  Mr  Brooman,  of  London).  This 
patoit  Gomprises  improvements  and  modifications  in  the  machine 
previously  patented  in  1850,  and  already  described  :  the  form  of 
cutters  in  that  machine  being  as  in  fig.  15  in  the  Plate.  In  the 
patent  now  under  consideration,  the  machine  rests  upon  a  shoe  or 
skate  placed  immediately  behind  the  cutter-bar.  By  means  of  this 
shoe  the  cutters  are  allowed  to  work  nearer  the  ground.  A  scraper- 
board  or  side-shield  is  placed  behind  the  shoe,  the  purpose  of  which 
is  to  clear  the  track  of  the  cut  grass,  so  as  to  enable  the  horses 
to  turn  without  treading  on  it.  The  cutters  are  inserted  in 
slots  made  in  the  projecting  finger-bars  (see  fig.  15).  Openings  are 
made  in  this,  both  above  and  below  the  cutters,  by  which  choking 
Is  prevented.  Where  the  machine  is  used  for  grain,  the  reel,  which 
is  used  in  the  grass-mowing  machine,  is  thrown  more  forward.  The 
grain  is  laid  on  a  platform  as  it  is  cut.  To  the  side-framo  two 
dividing-irons  are  fixed,  and  a  separator  is  used  for  dividing  the 
cut  from  the  uncut  grain. 

In  the  patent  granted  to  Henry  Smith,  Stamford,  agricultural- 
unplement  maker,  Dec.  11,  1852,  the  cutters  are  on  the  revolving 
principle.  They  are  not,  however,  circular,  but  star-shaped,  as 
shown  in  fig.  14.  They  are  made  to  revolve  by  an  endless  chain 
passing  round  pulleys  fixed  on  their  under  sida  The  cutters  cut 
up  against  a  stationary  edge,  and  projecting  fingers  c  guide  the 
com  to  the  cutters.  The  stationary  cutting-eage  is  placed  immedi- 
ately above  the  revolving  cutters  a  a.  The  corn  is  delivered  in 
certain  quantities,  not  continuously.  This  is  effected  as  follows : — 
A  revolving  reel,  moving  simultaneously  with  the  cutters,  sweeps 
the  cut  com  on  to  an  inclined  platform  behind  the  cutters.  At  the 
farther  end  of  the  platform  a  roller  is  placed.  This  roller  does  not 
move  continuously,  but  has  an  intermittent  revolution.  The  quan- 
tity of  com  delivered  to  the  ground  from  the  platform  corresponds 
to  the  time  in  which  this  roller  revolves.  The  intermittent  revo- 
lution is  effected  by  a  combination  of  levers  and  straps,  the 
strap  or  belt  which  drives  the  roller  being  moved  alternately  to 
the  periphery  of  a  fast  and  a  loose  pulley,  the  belt  or  strap  being 
placed  between  the  forks  of  a  lever  which  has  a  reciprocating 
motion  given  to  it  by  a  cam  fixed  upon  the  driving  asQe  of  the 
gathering-wheel.  When,  therefore,  the  belt  of  the  roller  is  on  the 
fast  pulley,  it  revolves,  but  when  it  is  on  the  loose,  there  is  no 
motion.  To  effect  a  side-delivery,  the  method  above  described 
delivering  the  com  behind  the  machine,  a  suspended  rake  has  a 
swinging  motion  given  to  it  by  means  similar  to  the  above.  The 
motion  of  the  rake  is  at  right  angles  to  the  direction  in  which  the 
machine  progresses. 
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The  next  patent  granted  is  one  to  Moses  Poole,  dated  October 
2,  1852.  Like  the  one  granted  to  the  same  gentleman,  already 
described,  it  is  on  behalf  of  Mr  Hussej.  The  improvement 
patented  consists  mainly  in  bringing  the  cutting  apparatus  nearly 
in  a  line  with  the  main  axle,  so  that  in  crossing  ridge  and  furrow 
the  cutters  and  main  wheel  rise  and  fall  together.  By  this  arrange- 
ment a  difficulty  hitherto  experienced  is  obviated.  The  fingers  are 
of  cast-iron,  but  the  method  of  chilling  the  surface  of  the  slots  in 
them,  so  as  to  harden  the  surfaces  on  which  the  cutters  play,  is 
claimed  as  novel.  Spurs  fixed  to  the  under  side  of  the  cutter,  and 
playing  inside  the  cavities  of  the  fingers,  in  order  to  dear  out  foal 
matter  accumulating  under  the  cutters,  is  also  claimed. 

In  the  patents  granted  is  one  to  Mr  Ridley,  being  an  improve- 
ment on  tne  patent  machine  described  in  fig.  19.  In  this  the  mo- 
tion of  the  bars  is  produced  by  a  cam-wheel  instead  of  a  crank. 
When  the  com  is  cut  it  falls  back  upon  a  board  immediately 
behind  the  cutters.  This  board  rests  on  a  hollow  axle,  and  is 
tilted  at  intervals  so  as  to  bring  the  com  in  contact  with  the 
ground,  when  it  is  dragged  off.  This  tilting  of  the  board  is 
effected  by  a  lever,  which  is  actuated  by  a  wheel  on  the  main 
axle  striking  a  projecting  pin. 

Fi^.  23  and  24  in  the  Plate  represent  the  cutters  on  the  recip- 
rocating principle  of  the  patent  granted  to  William  Crosskill,  of 
Beverley,  5th  October  1852.  The  principal  feature  claimed  is 
the  placing  the  front  or  cutting  part  of  the  machine  on  small 
wheels,  in  a  line  with,  and  as  near  as  convenient  to,  each  end  of 
the  cutting  apparatus.  £v  this  arrangement,  the  distance  between 
the  cutters  ana  the  ground  is  always  the  same.  To  prevent  the 
corn  from  being  thrashed  out  during  the  process  of  reapmg,  brushes 
or  other  soft  elastic  substances  are  attached  to  the  end  of  the  re- 
volving rake,  by  which  the  com  is  brought  up  to  the  action  of  the 
cutters. 

In  the  patent  granted  to  William  Dray,  October  5,  1852,  the 
com,  after  being  cut,  is  received  on  an  endless  band  or  strap,  made 
up  of  angular  bars,  which  carries  it  up  on  an  inclination,  and  drops 
it  on  to  inclines,  so  arranged  to  let  it  fall  either  immediately  be- 
hind or  at  one  side,  and  at  intervals  or  continuously.  For  the  form 
of  cutter,  see  fig.  25. 

In  Mr  Fowler's  patent  (No.  428).  the  principal  novelty  con- 
sists in  the  application  of  a  fan  or  fanner  placea  in  front  of  the 
machine,  by  which  a  strong  current  of  air  is  directed  against  the 
com  in  front,  so  as  to  lay  it  against  the  cutters.  We  fear  that 
more  power  will  be  expended  in  working  the  blast,  than  will  be 
returned  in  useful  effect.  As  the  com  is  cut,  it  is  received  into  a 
platform  formed  of  bars,  with  spaces  between  them,  transversely  to 
the  machine.  Bars  are  placed  below  this  platform,  with  points  or 
forks^  which  are  caused  to  fold  out  and  rise  up  above  the  platform. 
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and  move  the  cat  com  to  one  side  of  the  machine,  then  to  fold 
down,  and  to  pass  to  the  other  side,  again  to  come  into  action. 

In  Mr  Newton's  machine  (No.  579),  the  sickle  or  cutter  runs 
through,  and  acts  in  concert  with  a  series  of  guard  fingers,  secured 
to,  and  projecting  forward  into  the  standing  grain  or  grass.  The 
rising  ot  the  fingers  over  the  inequalities  of  the  ground  is  facilitated 
by  making  their  points  turn  upwards.  When  the  cutter  is  placed 
in  the  rear  of  the  fingers,  and  moved  hack  and  forward  bj  the 
crank,  each  of  its  teeth  will  pass  from  the  middle  of  one  finder  to 
the  middle  of  the  adjacent  finger  alternately,  so  that  the  teeth  will 
press  the  stalks  alternately  towards  and  from  each  side  of  the 
fingers. 

in  Mr  Phillips'  patent  (No.  626),  the  principal  points  claimed 
refer  to  methods  of  gathering  the  com  arter  being  cut,  and  depo- 
siting it  in  regular  bundles,  ready  to  be  tied  up  into  sheaves.  One 
of  the  methods  claimed  is  by  the  use  of  an  endless  web,  on  which 
the  com  is  conveyed  to  the  best  points  of  discharge.  This  web  has 
an  intermitting  movement  given  to  it,  so  as  to  deliver  the  com  at 
intervals  corresponding  to  the  quantity  required.  The  movement 
of  the  web  is  made  to  correspond  with  the  movement  of  the  ma- 
chine, and  consequent  quantity  of  corn  cut,  by  ingenious  but  some- 
what complicated  mechanism — a  description  of  which  here  would 
take  up  more  space  than  we  can  devote  to  it.  Another  point 
claimed,  is  the  use  of  cords  or  bands  passing  under  laid  or  fallen 
com,  and  which,  running  upward  and  backward  at  a  suitable 
angle,  raises  the  com  and  places  it  at  a  suitable  inclination  for  fall- 
ing as  would  be  desirable  when  cut. 

The  patent  of  Mr  Johnson  (No.  726)  refers  to  the  reaping-ma- 
chine now  attracting  so  much  attention  amongst  farmers,  and 
known  as  '^  Atkins^  Self-Baking  Beaping  Machine.'^  It  is  char- 
acterised, by  an  able  authority  in  mechanical  matters,  as  ''  a  very 
extraordinary  piece  of  mechanism,  rivalling  even  the  '  copping 
motion  '  of  the  self-acting  (cotton)  mule  in  intricacy  and  beauty  of 
action."  The  inventor  is  Mr  Learum  Atkins,  of  Chicago, 
Illinois,  formerly  a  mill-wright,  but  now  a  '^  crippled  and  disabled 
man."  As  will  be  noticed  in  referring  to  fig.  30  in  the  Plate,  the 
cutter  is  peculiar.  The  knife  bar  is  on  the  upper  side,  and  is  placed 
in  the  middle  of  the  blade,  and  as  far  forward  as  the  cutting 
angle  will  allow,  instead  of  being  placed,  as  is  usually  the  case, 
flush  with  the  back  edge.  The  back  of  the  cutter  is  formed  zig- 
zag, each  alternate  edge  being  serrated  and  bevelled  the  other 
way.  The  knife  thus  formed  is  not  the  invention  of  Atkins,  but 
of  Browson  Murray,  Esq.,  of  Salle  county,  Illinois.  For  several 
years  this  gentleman  had  used  reaping-machines,  and  was  much 
annoyed  in  rainy  weather,  or  when  the  grass  was  wet  with  dew,  by 
the  choking  of  the  knife,  and  by  the  time  lost  in  picking  out  the 
fingers.  The  thought  occurred  to  him  that,  by  cutting  out  triangular 
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pieces  at  the  back  of  the  knife,  and  roughly  toothing  them,  the  diffi- 
culty would  be  obviated.  A  trial  proved  tne  value  of  his  conjecture. 
The  object  accomplished  by  this  form  of  knife  is  simply  this : — In 
either  reaping  or  mowing,  a  fibre  hangs  upon  a  finger,  and  gradu-* 
dly  works  to  the  tightest  place  and  is  fastened.  Another  and 
another  works  to  the  same  place,  a  like  process  being  seen  on  other 
fingers,  till  the  knife  becomes  choked  and  immovable.  The  Miu> 
ray  knife-blades  resting  upon  the  finders,  and  the  edges  in  front 
and  rear  being  in  close  contact  with  them,  it  will  be  seen  that  any 
matter  accumulating  upon  the  fingers  will  be  picked  off  by  the 
sharp  points  of  either  the  front  or  rear  edge  ot  the  knife.  It  ia 
impossible  to  choke  it. 

The  foUowmg  description,  extracted  from  the  patentee's  pro- 
visional specification,  will  give  the  reader  an  idea  of  the  operation 
of  this  machine.  Without  the  aid  of  drawings  it  is  dimcolt  to 
give  a  detailed  description  of  the  beautiful,  and,  in  some  points,  es- 
sentially novel,  mechanical  movements  involved  in  its  arrange- 
ment. 

In  the  same  vertical  plane  with  the  centre  of  the  axle  of  one  of 
the  running  wheels  of  the  machine  is  fitted  a  vertical  support, 
having  a  rocking  or  partial  rotatory  motion  in  a  footstep  bearing 
at  its  lower  end,  while  its  upper  extremity  works  in  a  horizontiu 
pillow  block,  projecting  from  the  framework  of  the  machine.  In 
a  large  opening  in  the  centre  of  the  vertical  support,  and  in  the 
same  honzonts^  plane  with  the  centre  of  a  bevel  wheel  which  works 
on  a  fixed  stud  m  the  framework,  is  fitted  a  bent  lever,  one  end  of 
which  is  connected  by  a  ball-and-socket  joint  to  the  inside  of  the 
rim  of  this  wheel.  An  anti-friction  roller  is  fitted  to  the  other  end 
of  the  bent  lever,  which  works  in  a  slot  in  the  end  of  a  second 
lever;  this  lever  is  connected  to  the  shank  of  the  rake.  An  iron 
rod  connects  the  upper  end  of  the  rake  handle  with  the  upper 
extremitj^  of  the  vertical  support  herein-before  described.  Beneath 
this  rod  is  fitted  a  strong  blade-spring,  for  the  purpose  of  steady- 
ing and  supporting  it  as  it  approaches  the  lower  point  of  its  de- 
scent, and  preventing  the  tremulous  motion  of  the  rake,  which 
would  otherwise  occur  while  it  is  extended.  To  the  vertical  rock- 
ing shaft  or  support  is  suspended  an  iron  plate,  having  teeth  at 
its  lower  edge.  This  plate  is  fitted  with  coiled  springs  at  its  hang- 
mg  centres,  for  the  purpose  of  keeping  it  pressed  forward. 

The  action  of  this  machine  is  as  follows : — When  a  sufficient 
quantity  of  cut  grain  has  accumulated  on  the  platform,  the  rake, 
which  is  previously  extended  by  the  action  of  the  levers  herein- 
before described,  is  caused  to  traverse  across  the  platform,  drawing 
with  it  the  cut  grain,  and  compressing  it  into  a  bundle  against  the 
sheet-iron  plate  herein-before  mentioned.  By  a  partial  turn  of  the 
vertical  support,  the  bundle  is  brought  over  the  back  edge  of  the 
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platform^  and  as  the  rake  becomes  extended,  it  is  allowed  to  fall 
to  the  ground  in  the  track  of  the  machine. 

The  support  now  turns  back  again,  and  the  rake  extended  to 
the  farther  side  of  the  platform,  in  readiness  for  another  stroke. 

The  principal  features  of  this  invention  are  the  serrated  or 
zig-zag  cutter  herein-before  described,  and  the  mode  of  hanging 
the  rake  and  operating  it  from  the  bearing  or  propelling  wheel  of 
the  machine,  so  that  it  traverses  across  the  bed  or  platform  from 
the  side  next  the  standmg  grain  towards  the  side  of  the  machine  to 
which  is  attached  the  draft-bar  for  collecting  and  compressing  the 
g^rain  against  and  between  a  palm  or  hand,  with  or  without  a 
vibratorv  movement, — which  hand,  with  the  rake,  when  the  grain  is 
thus  collected,  swings  or  turns  for  a  Quarter  of  a  circle,  or  there- 
abonts,  thus  delivering  the  cut  gram  in  bundles,  at  convenient 
intervals ;  the  rake  opening  or  extending  backwards  when  deliver- 
iBg  the  grain,  and  then,  together  with  Uie  pahn  or  hand,  turning 
back  for  the  similar  collection  of  another  bundle. 


Chbonoloqical  Table 


76 


PATENT  BEPORT  ON 


f  - 

o  >: 

i  ^ 


s 


s 


pa    S 

^  i 

a  3 
5  - 

S 

O 

S 


I 

i 


II 

ii 


I 


I 


II 

II 

n 

6  «  S 


I 


1 
§ 

I 

I, 

3l 


I 


J* 


^ 


I 


•5- 
gi 


J  8» 


I  r 


ss 


If 

I 


I 


3 

el 


sf 

I 


2 


lii 


111 


Is 


.r 


ij 


If 
t 


BEAPING-MACHINES  AND  THEIE  INVENTOBS.  77 


n 

■>s| 

lii 

8-1  S 


i  lis         ^      i     g 

s"  «-      8*      rf         s*      :f     ;:- 

I  III-         I      ^     ^ 


78 


PATENT  BEPOBT  ON 


9 

o 


i? 


£ 


^ 


1. 

.s 


^11 

.8 


ii  m 


f! 
sis 

III 


I 
I 

.9 

a 


1^1 


1 
J- 
r. 

5 


,1 


I 

•8 

I 

s 

1 


I 


«1 


I 

L 


I 

s 


^ 


s 


I 


i 


I 


eJ 

s 


3 


r 


^ 


F-4 


REAPING-MACHmES  AND  THEIB  IMVENTOBS. 


79 


a  3 


*  i.5  ■■      5 


J 

.s 


»s  -si 


(S  o  0  S  o 


s  9^ 
e5  ^-  It 

agaf 

"   "^    O   60 


I 


I. 

as 


il 
5=" 


8^5 


js 


V 

I? 
till  I 

l-H  O 


to 


^ 


I 
It 

1-2 


.S6 


.al 


II 


fgi 


r 


.9 

I' 


5 

r 

il 
II 


la 


1 


I. 


IS 

.9?8 


r 


2^.  -li 


i  § 


8    1 


^2 


t 

h 


3^ 


11 


«|     2 


a  o 

u  a 


2«^ 


I* 


PQ 
I 


2S 


c4 


(N 


CI 


i 


o 


I 


» 


I 


80 


REAPING-MACHINES  AND  THEIR  INVENTORS. 


«   0.2*^   S3  o-A^ 


81 


THE  FARMEES*  NOTE- BOOK.— No.  XLVIII. 

Notes  an  the  Weights  and  Breeds  of  Galves. — There  are  few  loca- 
lities in  France  where  attempts  are  not  now  made  to  improve  the 
breeds  of  cattle,  either  by  the  judicious  selection  of  parents,  or  by 
crossing  with  foreign  breeds.  But  it  is  not  sufficient  to  hope  to 
obtain  oy  these  trials  animals  of  better  shapes,  and  possessing  a 
greater  aptitude  for  labour,  or  better  milking  or  feeding  qualities ; 
it  is  also  necessary  to  trjr  and  produce  those  which  can  be  soon 
brought  to  maturity.  This  quality,  which  is  reckoned  of  so  much 
importance  by  English  breeders,  from  its  allowing  of  the  quick 
turning  over  of  the  farmer's  capital,  is  now  engaging  the  attention 
of  those  in  France  who  are  devoting  themselves  to  the  improve- 
ment of  the  breeds  of  cattle. 

It  is  with  the  view  of  seconding  the  efforts  of  these  gentlemen 
that  I  now  publish  the  facts  which  I  have  observed  both  at  Grand- 
Jouan  and  at  Grignon,  on  the  weights  of  calves  at  their  birth,  and 
also  their  increase  in  weight  in  the  first  stages  of  their  existence. 
I  indulge  the  hope  that  these  observations,  which  confirm  the  ex- 
perience of  others,  may  be  considered  useful  by  these  practical 
gentlemen. 

It  is  generally  admitted  that  the  weight  of  a  calf  at  its  birth  is 
to  that  of  its  dam  as  1  is  to  10  or  12  ;  but  this  proportion  varies 
much  according  to  the  size  of  the  bull  and  the  condition  of  the 
cows.  JThe  breed  has  also  considerable  influence. 

The  following  table  shows  the  weights  of  fifty  calves  of  different 
breeds,  and  the  proportion  between  them  and  those  of  the  cows 
which  produced  them : — 


Braedi. 

M«MW»ight 

Number  of  eahm 

M«MlW«igfat8  0fcalTM 

of  thecowa. 

obserred. 

at  their  birth. 

lb. 

lb. 

Dnrham, 

1036 

7 

72 

Devon, 

886 

4 

59 

West  HigUand,  . 

1060 

2 

74 

Hereford,     . 

891 

2 

61 

Sehwitz,      . 

1408 

8 

114 

Durham-Bretonne, 

792 

7 

66 

Darham-SchwiU- 
Kormande, 

1192 

4 

88 

Schwitx-Normande, 

1364 

5 

82 

Bretonne,     . 

605 

8 

66 

GholetaiM,  .        .        . 

959 

3 

68 

Ayerage, 

1019 

50 
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F 

Mean  proportion  between 

Breeds.            the  weight  of  the  calf 

and  that  of  its  mother. 

Durham, 

l.U 

De?OD, 

1.15 

West  Highland,    . 

1.14 

Hereford,      . 

1.14 

Schwitz, 

1.12 

Durham-Bretoune, 

1.11 

Durham  -  Schwitz  - 
Normande, 

1.13 

Schwitz-Normande, 

1.14 

Bretonne,      . 

1.09 

Choletaise,    . 

1.14 
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Maximnm  Minimum 

proportion.  proportion. 

1.14  l.U 

1.12  1.17 

1.12  1.16 

l.ll  1.17 

1.08  1.14 

1.09  1.14 

1.11  1.18 

1.11  1.16 
1.07             •               1.11 

1.12  1.16 

Average,  1.13  1.10  1.16 

I  will  be  asked  if  the  male  calves  were  at  their  birth  heavier 
than  the  female.  This  is  a  question  I  am  not  prepared  to  answer 
from  the  observations  made  by  me,  as  in  all  the  breeds  on  which 
the  observations  were  made,  the  difference  was  only  about  2.2  lb., 
sometimes  in  favour  of  the  males,  sometimes  in  favour  of  the 
females. 

If  there  is  a  difference  in  the  weights  of  calves  at  their  birth, 
there  is  a  still  greater  difference  in  the  increase  of  their  weights 
during  the  time  they  are  fed  on  milk  ;  and  it  is  no  rare  occurrence 
to  find  calves,  relatively  smaller,  soon  attain  a  greater  weight  than 
others  born  larger.  The  food  of  these  animals  during  the  first 
month  consists  almost  solely  of  milk,  either  drawn  directly  from 
the  cow,  or  taken  from  a  pail.  The  calves  on  which  my  observa- 
tions were  made  were  reared  from  the  paiL  At  first  they  got  6, 
7,  9  pints  of  milk  per  day,  and  after  the  second  week  that  quantity 
was  increased  to  14  pints  per  day.  This  was  continued  to  the  end 
of  the  third  month ;  after  which  the  cream  was  taken  off  the  milk, 
and  the  quantity  gradually  diminished  from  week  to  week,  till  the 
milk  was  wholly  taken  from  them  about  the  commencement  of  the 
fifth  month.  But  as  the  14  pilots  of  milk  were  not  sufficient 
nourishment  for  a  calf  two  months  old,  a  little  hay  was  given 
in  addition,  which  was  increased  in  quantity  according  as  the  milk 
was  reduced  in  quality  or  quantity. 

According  to  M.  Boussingault,  calves,  to  which  14  pints  of  milk 
per  day  were  allowed,  increased  daily  in  size  about  2.27  lb.  during 
the  time  they  got  milk  after  the  second  month.  MM.  Perrault,  of 
Jotemps,  have  found  that,  with  19  pints  of  milk,  they  obtained  a 
daily  increase  of  weight  of  about  3  lb.  From  these  observations  it 
follows  that  we  may  calculate  on  an  increase  of  weight  of  about 
2.86  lb.  per  day  from  15  to  19  pints  of  milk.  These  results  agree 
generally  with  those  admitted  in  practice. 

I  may  observe,  however,  that  experience  often  admits  of  our 
counting  upon  more  favourable  resuW     For  instance,  there  is  at 
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present  at  Grignon  a  calf  of  the  Schwitz-Normande  breed,  which 
increases  daily  2.7  Ib.^  and  gives  an  increase  of  2.2  lb.  for  every 
10.56  pints  of  miUc  This  animal  consumes  every  day  14  pints 
of  milk. 

But  it  is  not  sufficient  to  bear  in  mind  the  daily  increase  of  the 
calves ;  we  should  also  calculate  what  has  been  their  average  in- 
crease during  the  first  months  of  growth.  The  following  are  the 
results  at  which  I  have  arrived  at  Grignon.  The  calves  under 
experiment  consumed  14  pints  of  milk : — 


Bkksos. 


I 

ll 


1^ 


1^^ 


■3.2 

fl  h  « 

0^ 


|a 


^a 


I, 


Schwitz,  . 
Normande, 
Durham  -  Schwilz- 

Normaode, 
Ayr, 


lb. 
1.23 
1.89 

1.72 


Pints. 
25.2 
16.4 

17.8 


lb. 

1.93 
2.20 

1.95 

1.05 


Pints. 
16.0 
14.1 

15.8 

29.9 


lb. 

2.08 
2.62 

1.98 

1.79 


Pints. 
14.8 
20.2 

15.7 

17.2 


lb. 

1.89 
1.46 

1.98 

1.26 


Pints. 
16.4 
21.1 

15.7 

24.5 


lb. 
1.78 
1.76 

1.90 

1.35 


ATerage, 


1.61 


1.78 


2.09 


1.65 


1.70 


The  results  of  this  table,  as  regards  the  increase  in  the  weight 
of  animals,  correspond  with  those  generally  admitted — ^viz.  that 
17  pints  of  milk  produce  about  2.2  lb.  live  weight.  The  figures 
in  uie  third  and  fifth  columns  are  not  quite  exact,  as  the  calves 
received  from  2.2  lb.  to  4.4  lb.  each,  per  day,  in  addition  to  the 
milk.  The  quantity  of  hay  consumed  by  each  animal  being  the 
same,  the  figures  are  still  valuable  as  a  comparative  experiment. 
They  prove,  besides,  that  after  the  third  month  milk  becomes  less 
necessary  than  hay  or  other  forage. 

In  another  experiment,  14  calves  of  difierent  breeds,  from  30  to 
50  days  old,  received  on  an  average  14  pints  of  pure  milk  each  per 
day,  for  a  period  of  540  days — that  is,'  at  the  rate  of  38J  days  for 
each  calf,  and  gained  each  about  1.9  lb.;  that  is,  at  the  rate  of 
2.2  lb.  for  every  16f  pints  of  milk  consumed.  It  will  be  observed 
from  the  above  table,  that  the  Durham-Schwitz-Normandes  made 
the  greatest  mean  increase.  The  Ayrshire  calf  was  not  put  up  for 
experiment  till  40  days  after  its  birth. 

It  would  not  do  to  conclude  from  these  figures  that  all  calves 

S've  results  as  advantageous.  As  the  race  has  a  sensible  efiect  on 
e  increase  in  early  age,  so  the  individuality  of  the  animal  exer- 
cises also  a  marked  Influence.  Among  those  on  which  I  experi- 
mented, some  were  bad  drinkers,  others  were  sickly,  and  thus  the 
development  was  in  them  much  less  rapid.     As  in  general  the 
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early  maturity  of  a  breed  is  hereditary^  we  ought  to  have  particular 
regard,  in  the  choice  of  parents,  to  those  animals  which  possess 
this  quality  in  a  high  degree. — (Ch.  Mathis,  Professor  of  Zootechny 
in  the  Imperial  School  of  Agriculture  at  Grignon,  in  French  Jout^ 
nal  of  Practical  Agriculture,) 

Oreen-Manuring. — There  is  no  subject  so  interesting  and  ina- 
portant  to  the  scientific  and  practical  agriculturist  as  the  relations 
subsisting  between  the  animal,  vegetable,  and  mineral  kingdoms. 
Tn  fact,  the  successful  prosecution  of  his  business  may  be  said  to 
be  based  on  a  knowledge  of  these  relations,  whether  that  knowledge 
be  empirical  or  derived  from  a  study  of  scientific  principles.  The 
gradual  operations  of  nature  in  forming  and  enriching  soils,  in  the 
successive  growth  of  difierent  kinds  of  vegetables,  and  m  the  rearing 
of  animals  in  localities  varying  as  their  habits,  discover  to  the 
farmer  the  secrets  of  his  business ;  and  an  iutelligent  observation 
only  is  wanting  on  his  part  to  note  and  appreciate  them.  His 
soils  and  subsoils,  he  will  find,  are  at  first  but  a  storehouse  for  the 
mineral  constituents  of  vegetables,  of  which  only  the  lowest  in  the 
scale  can  flourish  in  them.  The  tiny  lichen,  for  instance,  as  it 
covers  rocks  and  poor  soils  with  its  thin  crust  of  variegated  colours, 
insignificant  and  useless  as  it  may  appear,  holds  an  important  place 
in  the  vegetable  kingdom,  as  it  is  the  first  living  thing  which  pre- 
pares the  soil  for  the  growth  of  those  vegetables  so  essential  for 
the  existence  of  man  and  animals.  It  dies,  and  on  the  elements 
of  its  decomposition  rises  another  class  of  plants,  larger  in  size  and 
more  vigorous  in  growth ;  these  again  are  succeeded  by  another 
class  still  higher  in  the  scale  of  vegetation.  Thus  generation  after 
generation,  as  it  dies  out,  adds  to  the  soil  those  elements  of  fertility 
of  which  it  was  at  first  deficient — viz.,  its  organic  constituents. 
Having  now  arrived  at  what  relates  particularly  to  the  subject  to 
be  treated  of  in  these  Notes,  we  need  not  prosecute  farther  the 
dependence  and  relations  among  animals,  vegetables,  and  minerals; 
we  need  not  show  that,  as  one  vegetable  succeeds  another,  so  the 
same  order  of  succession  goes  on  among  animals,  first  herbivorous, 
then  carnivorous;  and  that  the  products  of  the  decomposition  of  all 
organic  beings  are  for  the  most  part  employed  to  enrich  soils,  and 
minister  to  the  growth  of  succeeding  animals  and  vegetables. 

Green-manuring  is  but  the  carrying  out  of  that  process  by  man 
which  we  have  described  above  as  penormed  by  nature  in  forming 
and  enriching  soils.  Every  plant  draws  the  most  of  its  organic 
elements  from  the  atmosphere  and  water,  and  all  its  inorganic  or 
mineral,  and  the  rest  of  its  organic  elements,  from  the  soil.  If, 
therefore,  the  plant  be  plonghea  into  the  soil  on  which  it  grew,  as 
none  of  the  mineral  elements  are  lost  during  its  growth,  not  only 
are  all  of  them  returned  to  the  soil,  but  a  great  part  of  the  organic 
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constituents  derived  from  the  atmosphere.  When  nature  is  work- 
ing, the  plant  is  allowed  to  reach  maturity,  die,  and  he  decomposed 
where  it  grew.  It  is  evident  that  there  is  here  a  great  loss ;  for 
during  decomposition,  from  the  stem  and  leaves  of  the  plant  being 
exposed,  the  principal  part  of  its  organic  matter  is  again  given  off 
to  the  air  in  tne  form  of  carbonic  acid  and  ammonia.  But  there 
is  also  considerable  loss  from  allowing  the  plant  to  become  quite 
ripe,  for  it  is  not  then  so  rich  in  organic  matter,  no  small  portion 
of  it  being  exhaled  by  the  leaves  and  flowers,  as  is  abundantly  evi- 
dent from  the  fragrance  of  a  full-blown  flower,  which  is  caused  by 
the  exhalation  of  ammonia.  It  is  important,  then,  for  a  farmer 
wishing  to  practise  green-manuring,  to  plough  down  the  plant  at 
that  stage  of  its  growth  when  it  is  found  to  be  richest  in  organic 
matter,  which  is  just  before  the  blossom  has  been  fully  expanded. 
But  there  is  another  advantage  in  making  use  of  the  plant  at  this 
sta^e  of  its  growth.  Water  is  especially  necessary  for  the  decom- 
position of  organic  matters.  A  stack  of  grain  or  hay  heats  mainly 
because  decomposition  has  commenced,  from  the  moisture  not  being 
sufficiently  expelled  before  the  grain  or  hay  was  stacked.  At  no 
stage  of  the  growth  of  the  plant  is  there  more  water  present  to 
facilitate  the  decomposition,  and  thus  render  the  plant  available  as 
manure  for  a  crop,  than  at  the  period  of  flowering. 

We  have  thus  seen  that  the  soil  must  be  considerably  enriched 
in  organic  matters  by  green-manuring.  And  though  there  is  no 
increase  In  the  mineral  elements  in  the  soil  and  subsoil,  still  they 
are  searched  out  in  the  subsoil  by  the  roots  of  the  plants  grown  for 
manure,  and  presented  in  the  soil  in  a  form  more  available  as  food 
for  the  crop  to  be  raised.  The  great  object  of  pulverising  the  soil 
and  exposing  it  to  the  atmosphere,  is  to  bring  its  mineral  elements 
to  this  state ;  so  that  the  roots  of  the  green-manure  plants  silently 
effect  what  the  ploughs,  harrows,  and  grubbere  are  employed  to 
produce.  On  this  subject  Professor  Way  has  some  very  pertinent 
remarks.  "  If,"  says  he,  "  instead  of  leaving  the  land  exposed 
only  to  the  action  of  the  atmosphere,  we  crop  it  with  a  plant  whose 
roots  run  in  every  direction  for  food  ;  and  if,  when  this  plant  has 
arrived  at  considerable  growth,  we  turn  it  into  the  surface  soil,  we 
have  not  only  enriched  the  latter  by  the  elements  derived  from  the 
air,  but  also  by  matters  both  mineral  and  vegetable  fetched  up 
from  the  subsoil.  The  plant  thus  acts  the  part  of  collecting  the 
nourishment  for  a  future  crop,  in  a  way  that  no  mechanical  sub- 
soiling  or  trenching  could  effect." 

It  will  be  obvious,  from  what  has  been  written  above,  that  the 
plants  best  adapted  for  green-manuring  are  those  whose  roots 
penetrate  deepest  and  ramify  most,  and  whose  leaves,  from  their 
size,  draw  most  nourishment  from  the  atmosphere.  As  green- 
manuring  should  be  practised  only  after  the  land  has  been  cleaned, 
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it  18  necessary  that  the  plants  selected  for  the  purpose  be  of  rapid 
growth,  so  that  sufficient  time  be  allowed  for  them  to  reach  the 
proper  stage  of  their  growth  to  be  ploughed  down,  and  to  be  in 
some  measure  decomposed  before  the  crop  is  sown.  It  is  also  of 
importance  that  the  plant  employed  should  cover  the  ground  well, 
for  reasons  which  we  will  give  presently.  The  plants  used  for  this 
purpose  are  tares,  clover,  raj)e;  and,  on  the  Continent,  white  lupins, 
spurry,  rye,  and  buckwheat  in  addition.  In  the  south  of  England 
the  white  mustard  and  turnip  are  also  not  unfrequently  employed. 
In  Scotland  the  turnip  tops  are  never  removed  in  the  best-farmed 
districts,  their  manurial  value  being  reckoned  equal  to  that  of  3  cwt. 
of  Peruvian  guano  to  the  acre ;  and  we  have  several  times  seen  the 
second  crop  of  clover  ploughed  down  have  the  most  wonderful  effect 
on  the  succeeding  crop  of  wheat  or  oats.  Indeed,  it  is  well  known 
among  farmers  that  a  better  crop  of  oats  will  be  got  immediately 
after  a  crop  of  clover,  even  when  cut  twice,  than  if  it  were  allowed 
to  lie  another  year  for  pasture,  and  no  foreign  substance  be  applied 
to  it,  or  eaten  on  by  sheep.  This  arises  from  the  mass  of  vege- 
table matter  which  is  left  by  the  roots  of  the  clover  as  food  for  the 
oat  crop.  Yea,  in  some  fields  we  have  seen  it  where  it  was  more 
for  the  benefit  of  the  tenant  and  the  farm,  in  these  days  of  light 
manures,  to  cut  the  hay  and  turn  it  up  at  once,  than  pasture  it 
for  two  years.  We  think  that  there  is  no  part  of  our  Scottish 
leases  that  requires  more  revision  than  those  clauses  relating  to 
hay  and  pasture. 

We  have  only  as  yet  spoken  of  those  plants  used  as  green- 
manure  for  the  soil  on  which  they  grew  ;  but  the  practice  can  be 
profitably  carried  out,  particularly  in  Scotland,  by  transporting 
vegetables  from  where  they  grew  to  special  fields.  Of  this  kind 
the  most  important  is  manuring  with  sea-weed,  the  advantages  of 
which  are  so  well  known  as  not  to  require  us  to  dwell  longer  upon 
them  here.  A  source  of  annoyance  to  most  farmers  is  the  growth 
of  many  weeds  on  waste  ground,  the  sides  of  ditches,  and  of  roads 
not  much  frequented,  and  the  bottoms  of  fences.  These,  instead 
of  being  an  eyesore  and  a  nursery  for  weeds  in  the  fields,  as  they 
are  in  too  many  cases,  might  be  turned  to  profitable  account,  hy 
cutting  them  down  and  gathering  them  into  a  heap,  where  a  com- 
post can  be  formed  with  them  and  any  other  waste  matter  on 
the  farm,  or  a  little  dung ;  and  from  the  mass  of  green  vegetable 
matter  collected,  fermentation  is  soon  produced,  and  the  heap  will 
be  ready  for  putting  on  the  stubbles  immediately  after  the  removal 
of  the  crop.  Ai^d  all  this  will  be  done  at  a  time  when  the  servants 
on  the  farm  have  comparatively  little  else  to  do. 

A  question  of  vital  importance  to  the  practical  man  requires  to 
be  answered  here — Whether  is  it  more  profitable  for  him  to  con- 
sume these  plants  with  animals,  or  use  them  as  green  manure  ? 
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There  is  no  doubt,  we  think,  that  there  is  more  returned  to  the 
soil  by  ploughing  in  the  green  plants  than  by  consuming  them 
with  animals,  and  selling  off  the  beef,  mutton,  milk,  or  whatever 
else  may  be  produced.  Numerous  experiments  detailed  in  both 
English  and  foreign  works  on  agriculture  prove  this;  and  in  a 
recent  number  of  the  Journal  d' Agriculture  Pratique^  in  an  article 
written  by  M.  Bisler,  we  observe  the  following  experiments  show- 
ing the  advantage  of  green-manuring  over  fallow,  and  also  the 
consumption  of  the  plants  by  animals : — ^"  In  the  neighbourhood  of 
Frankfort-on-the-Main,  a  farmer  who  had  lost  all  his  cattle  by 
inflammation  of  the  lungs,  and  did  not  wish  to  replace  his  stock 
immediately,  ploughed  down  all  his  vetches  and  clover ;  the  wheat 
which  succeeaed  the  green  manure  was  much  better  than  that 
beside  it,  which  had  been  preceded  by  a  fallow  manured. 

**  Two  English  farmers,  Messrs  Love  and  Hawkins,  estimated 
the  crop  of  oats  which  they  obtained  after  turnips  that  were 
ploughed  in,  the  one  at  one-seventh  more,  the  other  at  about  24s. 
per  acre  more  than  that  which  they  got  after  turnips  in  the  same 
field  consumed  by  sheep. 

"  M.  Schubart,  in  Mecklenburg,  made  the  following  experiments 
on  plots  of  65  square  metres  (about  78  square  yards).  These  plots 
were  manured  after  Christmas  1853  as  follows: — 

Wheat.  Straw. 

kUs.  kilfl. 


let  Plot,  with  the  dang  prodaced  by  a  ball  and  calf  in 

foar  days,  daring  which  they  consumed  in  food  and 

litter  30  kilogrammes  of  oat  straw,  22  kilogrammes 

of  barley  straw,  44  kilogrammes  of  hay,  15  kilo- 
grammes of  wheat  straw,  and  15  kilogrammes  of  rye 

straw;  in  ah,  equal  to  126  kilogrammes.   The  produce 

of  the  plot  was  .... 

2d,  With  the  same  substances,  without  being  consumed 

by  the  animals,  126  kilogrammes, 
8d,  With  126  kilogrammes  of  rye  straw  ploughed  in, 
4th,  With  126  kilogrammes  of  wheat  straw  ploughed  in,       21.75  57.75 

5th,  With  126  kilogrammes  of  rye  straw,  after  being  ) 

aUowed  to  lie  on  the  surface  of  the  plot  till  the  end  >    20.50  50.00 

of  May,  ..... 

6th,  with  126  kilogrammes  of  wheat  straw,  treated  in 

the  same  manner,        .... 


19.05  52.05 


20.35  54.25 

18.40  53.45 


23.50  48.00 


A  kilogramme  is  equal  to  2  lb.  3  oz.  4  drachms  avoirdupois. 
These  experiments  fully  prove  that  the  soil  will  produce  a  larger 
crop  from  having  the  plants  grown  upon  it  ploughed  in,  than  if 
they  were  consumed  by  animals  and  their  manure  applied  to  it 
Sut  still  the  question  as  to  which  practice  is  more  prontable  to  the 
farmer  is  not  yet  answered,  for  the  increased  value  of  the  stock 
consuming  the  food  must  be  taken  into  account.  This  question 
will  be  answered  by  every  farmer  according  to  the  situation  of  his 
farm,  the  nature  of  the  soil,  the  system  practised  on  it,  and  the 
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akill  of  the  farmer  in  the  management  and  the  buying  and  Belling  ' 
of  stock.  Green-manuring,  we  conceive,  will  be  found  to  be  of 
more  advantage  in  England  and  on  the  Continent,  where  vegeta- 
tion is  more  rapid  than  in  Scotland;  and  from  the  great  heat, 
there  is  a  necessity  of  having  the  soil  well  covered  during  the 
summer.  More  benefit  is  often  derived  from  having  the  soil 
covered  than  is  generally  imagined.  The  soil  may  be  regarded 
as  a  vast  laboratory  in  which  chemical  action  is  unceasingly  going 
on,  now  in  decomposition,  then  in  the  formation  of  new  com- 
pounds. Two  of  the  most  important  results  of  this  action  are 
carbonic  acid  and  ammonia,  which,  exposed  to  the  air  and  heat, 
particularly  in  a  loose  soil,  are  soon  carried  off,  if  there  is 
nothing  in  the  soil  to  fix  the  ammonia.  On  this  subject  M. 
Bisler  has  the  following  remarks : — "  Another  advantage  which 

Seen-manuring  has  over  fallow,  consists  in  the  physical  action  of 
e  plants  on  the  soil.  During  vegetation  they  retain — and  the 
thicker  they  are  the  more  effectually  they  do  it — the  moisture  in  the 
earth,  and  on  the  surface  the  carbonic  acid  which  is  disengaged. 
A  paper,  in  the  Agricultural  Journal^  of  Dr  Hamm,  published  some 
years  ago,  brings  out  this  protective  influence  of  green-manuring. 
Of  two  pieces  of  land  of  similar  description,  and  of  equal  mze, 
which  had  been  similarly  cultivated  for  some  years  previously,  the 
one  was  sown  with  lupins,  and  the  other  was  fallowed.  When  the 
lupins  were  in  flower,  they  were  cut,  carried  to  the  fallow,  and 
ploughed  in ;  then  rye  was  sown  on  the  two  pieces.  The  part  that 
was  fallowed  gave  a  less  produce  than  the  other. 

"  Cuthbert  Johnston  states  a  fact  corroborative  of  this  influence. 
An  English  farmer  inadvertently  left  for  some  months  a  door  in  his 
fallow  field;  for  several  years  after,  the  crops  were  particularly 
luxuriant  where  the  door  had  been  lying,  so  much  so  that  one 
would  have  said  that  some  rich  manure  had  been  applied  to  that 
spot.''  Every  practical  man  is  aware  that  the  better  a  field  in 
pasture  is  covered,  the  larger  will  be  the  crop  when  it  is  turned  up. 
Now,  this  arises  not  merely  from  the  pasture  itself  bein^  better,  and 
thus  keeping  more  stock,  but  from  none  of  the  products  of  the 
chemical  action  in  the  soil  being  allowed  to  escape.  Pasturing  is 
just  a  kind  of  green-manuring.  From  the  decay  of  the  roots  of  the 
grasses  and  their  blades  when  ploughed  down,  a  mass  of  vegetable 
matter  is  collected,  ready  to  minister  to  the  growth  of  the  succeed* 
ing  crop ;  and  during  its  decomposition,  the  organic  elements  are 
prevented  from  escaping,  during  the  warm  months  of  summer,  by  a 
thick  covering  of  grass.  A  good  farmer,  then,  who  is  also  a  skil-* 
ful  grazier,  always  studies  to  let  his  grass  well  up  before  stocking 
it  full,  as  he  knows  that,  by  so  doing,  it  will  both  keep  more  stock 
now,  and  give  him  a  larger  crop  afterwards. 

Green-manuring  will  be  founa  more  beneficial  on  light  soils  than 
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on  clayey  ones,  for  the  reasons  given  above.  One  of  the  greatest 
advocates  for  tlie  system  is  Mr  Hannam,  of  Kirk  Deighton,  York- 
shire. He  writes,  in  Morton's  Cyclopedia  of  Agriculture  :  "  In  a 
strong  clay,  warmth  and  porosity  are  given;  and  upon  a  light  and 
friable  soil,  where  the  furrow  is  properly  pressea,  tenacity  and 
firmness  are  imparted  by  the  fibrous  roots.  Without  a  previous 
crop  of  this  kind,  many  lands  are  much  too  light  to  grow  wheat. 
Upon  the  writer's  own  farm  are  many  fields  of  magnesian  lime- 
BtonCy  that  will  not  grow  a  good  crop  of  wheat  in  any  other  course 
than  after  seeds  or  clover.  However  highly  a  fallow  or  stubble 
may  be  manured,  it  will  not  produce  a  field  of  wheat  equal  to  that 
grown  after  seeds  or  clover." 

Notwithstanding,  we  do  not  think  that  green-manuring  can  be 
recommended  as  a  profitable  practice  in  Scotland ;  for  the  crops 
which  are  usually  cultivated  for  it  are  those  ^which  are  much 
valued  as  green  food  at  particular  times  during  the  summer.  For 
instance,  the  vetch  and  the  aftermath  are  both  valuable  to  the 
farmer,  from  being  ready  to  cut  for  his  horses  and  cattle  when  his 
pastures  have  begun  to  fail ;  and  the  rape  comes  in  as  most  nutri- 
tious food  for  sheep  when  the  grasses  have  become  hard  in  dry 
warm  weather,  besiaes  the  advantage  which  it  possesses  to  the  low 
country  breeder  of  sheep,  in  exciting  in  the  ewes  a  desire  for  the 
ram  much  sooner  than  would  otherwise  have  been  the  case.  There 
are  some  cases,  however,  where  it  may  be  thought  advisable  to 
resort  to  green-manuring  even  in  Scotland,  as  in  li^^ht  sandy  soils 
deficient  of  organic  matter,  and  situated  in  a  locality  where  that 
could  not  be  readily  applied  to  it  In  such  a  case  this  object  will 
be  accomplished  more  easily  and  cheaply  by  growing  some  of  the 
crops  recommended  for  this  purpose,  and  then  ploughing  them  in 
at  the  proper  time. 

The  Garden  and  Field  Bean.  By  Mr  Towers,  of  Croydon. — 
These  plants,  however  they  may  differ  in  their  several  varieties, 
are  of  one  family;  that  is,  they  belong  to  LeguminoscB,  and  to  the 
tribe  Vicia  or  vetch,  which  includes  Pisum^  the  pea ;  Ervum^  the 
tare ;  and  some  other  genera.  Having  met  with  an  article  some 
time  since,  which  I  perused  with  considerable  satisfaction,  as  it 
appeared  to  take  a  philosophical  view  of  the  plant  and  its  habits 
and  requirements,  it  occurred  to  me  that,  by  presenting  the  sub- 
stance of  the  paper  to  the  readers  of  this  Journal,  I  might 
convey  some  trustworthy  and  profitable  infonmation,  whereby 
also  much  perplexity  and  disappointment  might  be  obviated.  We 
are  instructed  by  Mr  Stephens,  and  learn,  that  '^  beans  are  raised 
most  in  accordance  with  their  nature,  and  with  most  profit,  on  clay 
soils  suited  to  the  culture  of  wheat;  and  in  these  soils  they  may  be 
raised  without  manure,  provided  they  follow  a  manured  or  single 
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cereal  crop."  It  is  also  true,  as  experience  in  a  variety  of  situar 
tions  has  shown,  that  the  true  garden-bean  may  be  well  grown  in 
the  common  loam  of  English  gardens,  and  even  on  much  lighter 
soils,  provided  the  one  indispensable  condition  of  early  sowing 
(from  mid  January  to  the  15th  of  February)  bo  rigidly  observed  ; 
for  if  otherwise,  the  plant  will  rarely  escape  the  ravages  of  the 
black  aphis  (or  dolphin).  One  writer  (to  me  unknown)  introduces 
his  subject  with  the  question,  ''  Is  the  hean  a  fertilising  or  an  im- 
poverishing crop  ?  It  is  commonly  received  among  farmers  that 
it  is  not  an  exhausting^  but  rather  an  ameliorating  crop,  and  that 
it  prepares  a  soil  better  almost  than  any  other  for  wheat.  Yet 
chemists  show  us  that  it  absolutely  takes  from  the  soil  more  nitro* 
genous  matter  than  any  other  plant  of  a  similar  kind.  Thus  a 
produce  of  30  bushels  of  beans  per  acre  will  remove,  say  490  lb. 
of  nitrogen — that  is,  of  flesh-forming  substances ;  while  the  same 
quantity  of  wheat  will  remove  only  260  lb. ;  of  barley,  40  bushels, 
only  280  lb. ;  of  oats,  the  same  yield  will  take  away  only  275  lb. 
Though  there  can  be  but  little  doubt  that  bean-straw  is  highly 
nitrogenous,  yet  pea-straw — a  material  of  the  same  class — shows 
about  eight  times  as  much  nitrogenous  matter  as  the  straw  of 
wheat  per  acre,  ten  times  as  much  as  oats,  and  about  fifteen  times 
as  that  crop  of  barley.  Hence  the  bean  is  a  deazotising  crop,  both 
in  the  grain  and  in  the  straw,  taken  per  acre — ^which  is  the  most 
certain  mode  of  calculating  such  articles  of  produce.  Theory 
immediatelv  says,  '  Chemistry,  therefore,  has  decided  the  hean  to  lie 
an  exhaustmg  crop ;  and  the  reason  why  farmers  so  advocate  it,  is 
just  the  same  as  induces  them  to  advocate  the  growth  of  any  com 
crop  which  they  know  deteriorates  the  soil  in  its  permanent  effects, 
but  puts  money  in  their  pockets.'  But  we  are  not  prepared  to  sub* 
scribe  even  to  this,  plausible  as  it  may  seem.  What  we  mean  to  say 
practically  is  this,  that,  when  properly  cultivated,  the  bean  is  not 
an  impoverishing  crop,  but  the  reverse.  A  very  few  physiological 
and  practical  facts  will  easily  set  us  right  on  this  point,  and  obvi- 
ate the  great  objection  some  landowners  have  to  seeing  beans  culti- 
vated even  on  soils  where  the  clover  is  worn  out,  and  where  the 
bean  is  used,  and  most  successfully,  as  a  substitute  for  that 
plant.  The  bean  has  a  large  leaf"  (or  rather  system  of  leaves) ; 
"  hence  it  derives  a  large  proportion  of  its  elements  from  the  atmo- 
sphere. Treating  leaves  as  the  lungs  of  the  plant,  and  knowing 
tnat  the  turnip,  clover,  and  others,  derive  a  propoi*tion  of  then: 
nourishment  from  the  atmosphere^  almost  in  the  ratio  of  a  large 
and  small  development,  we  easily  see  how  the  clover,  when  all 
mown  off*,  is  not  much  of  an  exhauster  ;  while  the  wheat  or  the 
oat,  having  a  small  and  feeble  leaf-system,  will  take  most  from  the 
sail.  Nor  are  we  altogether  to  forget  the  benefit  of  the  shelter  of 
the  bean-leaves,  the  moisture,  or  the  ammonia,  that  may  fall  on 
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the  soil.  In  many  cases  a  hot  sun  may  evaporate  the  one  and  dis- 
sipate the  other :  the  beans  will,  on  the  contrary,  shelter  the  soil  till 
both  are  absorbed,  and  these  leaves  fall  off  at  harvest,  by  frosts  or 
from  ripeness,  and  thns  assist  by  increasing  the  carbonaceous  mat- 
ter of  the  soil,  and  so  at  least  fitting  it  for  some  kinds  of  crops. 

"  The  bean  is  a  deep  tap-rooted  feeder.  Com  of  all  kinds  per- 
meates the  suface-soil  with  fine,  small,  spreading  filaments  of  roots. 
Deeper  it  might  go  if  the  soil  were  deeper  worked  and  pulverised, 
but  in  ordinary  cases  it  is  a  shallow,  spreading  root-feeder.  The 
bean  is  the  reverse ;  its  deep-feeding  root  strikes  directly  down, 
and  it  is  only  at  the  lower  parts  of  the  root  that  the  spongilse  are 
sent  out  It  derives  its  food,  in  fact,  from  a  different  part  of  the 
soil,  so  far  as  the  root  is  concerned ;  and,  therefore,  it  may  be  said 
to  have  a  mode  of  supply  altogether  different  from  the  com  crop 
which  usually  follows  it.  If  the  bean  be  a  deep  feeder,  it  must  be 
assisted  to  get  food*  where  the  root  really  goes ;  hence  all  good 
farmers  ridge  their  beans^  and  in  the  ridges  put  some  fertilising 
matter.  All  manures  covered  by  the  soil  have  a  natural  tendency 
downwards ;  and  hence  the  bean-root  will  follow  the  manure  de- 
posited in  the  furrow.  As  the  leaves  are  a  great  means  of  supply- 
ing the  plant  with  food,  they  must  have  plenty  of  room  to  expand. 
Beans  must  be  sown  in  wide  ridges.  We  have  seen  aood — ^perhaps 
the  best  beans — at  30  inches  ;  excellent  at  32  inches  ;  but  they 
ought  never  to  be  at  less  than  27  inches ;  and  if  properly  cultivated, 
they  will  meet  at  those  widths  before  harvest.  The  soil  between 
must  not  be  neglected,  otherwise  it  will  grow  weeds,  which  will 
not  only  impoverish  the  soil,  unfitting  it  for  a  future  crop,  but  in- 

{"ure  the  progress  of  the  beans  themselves.  Hence  the  horse  and 
land  hoe  must  be  liberally  employed ;  or,  what  is  better,  the  grub- 
ber ;  or  even  the  plough  itself  may  be  used  with  advantage.  Here 
there  is  both  a  crop  and  a  fallow  in  the  same  year.  The  surface- 
soil  is  being  cleansed  and  pulverised,  while  the  subsoil  is  enriched, 
and  growing  a  crop.  Hence,  the  bean  crop,  when  properly  man- 
aged, derives  its  nourishment  from  the  subsojl,  while  the  surface-soil 
is  pulverised,  sheltered,  and  improved  for  the  wheat  crop." 

I  have  given  this  article  pretty  nearly  entire,  not  as  being  de- 
sirous to  avail  myself  of  the  labour  of  another,  but  to  convey  some 
really  valuable  information.  Admitting  his  general  correctness,  I 
regret  the  writer's  assertion,  that  "  corn  of  all  kinds  permeates  the 
surface  soil  with  fine,  small,  spreading  filaments  of  roots.''  Now, 
in  reference  to  autumn-sovm  wheats  1  was  enabled,  by  an  experi- 
ment made  by  dibbling  two  rows  of  wheat,  in  1843,  at  regular 
distances,  to  ascertain  the  mode  of  rooting  that  the  seeds  of  wheat 
evince,  according  to  the  depth  at  which  they  are  deposited.  Much 
light  is  thrown  upon  this  interesting  fact  by  the  perusal  of  the 
paragraphs  355  and  356,  vol.  ii.,  p.  324,  of  Mr  Stephens'  Book  of 
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the  Farm^  2d  edition.  The  figures  293  and  294  adjoining  exhibit 
the  double  system  of  roots^  the  one,  and  the  deeper,  called  the  semi*^ 
nalj  and  the  upper  or  coronal  root  of  the  wheat.  In  fig.  294  is 
shown  the  form  which  the  roots  assume  when  sown  in  the  spring 
near  the  surface.  With  deep  sowing  at  five  or  six  inches,  the 
seminal  roots  penetrate  to  a  great  depth — ^to  the  extent,  perhaps, 
rf  as  many /ee^.  "  Wheat  sown  before  winter  should  be  so  deeply 
covered  with  earth  as  to  be  bejond  the  reach  of  injurious  frost — 
say  4  or  5  inches.  In  the  spnng  the  coronal  roots  will  send  out 
from  these  established  plants  abundance  of  tillers  or  stools ;  whereas 
the  wheat  sown  in  the  spring  should  be  lightly  covered  with  earth, 
little  exceeding  1  inch ;  and  the  tillers  will  be  few." — Idenij  p.  324. 

I  venture  now  to  advert. to  another  agricultural  article  on  the 
bean,  which  we  find  in  The  Royal  Agricultural  Journal^  vol.  xiv., 
part  2,  p.  423.  Its  title  is,  "  On  the  Bean- Turnip  Fallow.  By 
the  Rev.  Th.  Burroughes."  Winter  beans  are  sown  "  in  two  rows, 
7  inches  apart,  and  then  a  yard  interval,  in  the  middle  of  which  is 
a  single  row  of  turnips ;  the  average  produce  of  the  former,  during 
five  years,  has  been  a  little  over  3  quarters  per  acre ;  the  latter  has 
been  invariably  a  full  half-crop,  witn  both  oulbs  and  leaves  of  a 
larffe  size." 

I  trespass  no  further ;  but  must  in  justice  observe,  that  the  entire 
six  pages  which  the  article  comprises  merit  careful  perusal  and 
attention. 

Everything  that  I  have  observed  tends  to  impress  my  mind 
with  the  soundpess  of  that  theory  advocated  by  the  late  ue  Gan- 
dolle  of  radical  exudation^  which  he  supposed  bore  strongly  upon 
the  law  that  governs  the  rotation  of  crops.  The  experiment  of 
Macaire  tendea  to  prove  that  matters  were  exuded  by  the  roots  of 
many  plants ;  and  recently  I  myself  offered  some  evidences  of  the 
fact,  in  the  two  papers  communicated  through  this  Journal  upon 
the  clover  question.  How  far  the  theory  may  bear  upon  the  prac- 
tice of  hean-tumip  culture^  I  am  unable  to  decide,  but  feel  author- 
ised to  state  that,  within  a  mile  and  a  half  from  my  residence,  I 
witnessed  bean  and  turnip  culture,  in  alternate  rows,  on  a  gentle- 
man's estate ;  both  plants  appearing  to  be  strong  and  healthy.  The 
manager,  however,  left  this  country  two  years  since,  and  I  received 
no  information  of  the  final  results. 

In  closing  this  paper,  I  beg  earnestly  to  request  the  strictest 
investigation  of  the  great  facts  which  bear  upon  the  theory  of 
rotation,  as  connected  with  exudation  by  the  roots  of  plants.  As- 
suredly the  intellectual  farmer  would  reap  and  enjoy  profit  with 
pleasure  from  his  researches. 
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PIARS  PRICES  of  the  d^ermt  COUNTIES  of  SCOTLAND,  fw  Crop  and 
Tear  1854,  hy  the  Imperial  Measure, 


ABERDEEN. 

Imp.  qr. 
Wheal  .       -       -    63/7 

Bvley,  withoat  fodder      31/10 

with  fodder         -    36/10 

Bere,  Firrt,  wiUioot  fod.    31/6 

with  fodder      Sfi/'O 

Second,  withODi  fod.  3U/ 

with  fodder  35/ 

0»u,  Potato,  without  fod.  96/4 
-with  fodder  32/4 


—  Common,  without  fod. 

with  fodder 

Pease  .... 
Beftas  -  -  -  . 
Malt,  duty  Included  • 
Oatmeal,  per  140  lb.     - 


25/4 

31/4 

37/4 

41A0 

63/2 


ARGYLL. 


HTMat  -       - 

Barley  - 

Bere      • 

Date      - 

Beans    > 

Oatmeal,  pw  140  lb. 


AYR. 

Wheat  - 

Barley  - 

B«re  - 

Oau  . 

Peaae  - 

B«ans  . 
Oatmeal,  per  140  lb. 


-  66/ 

-  32/8 

-  30/8 

-  27,/8 

-  47/ 

.  ld/10| 


60/ 
49/7 
19/111 


BANFF. 

Wheat  ... 

Barley,  without  fodder  - 

with  fodder 

Bere,  withoat  fodder,    - 

with  fodder    - 

Oau.  Potato,  without  fod. 

with  fodder 

-~  GMnmon,  without  fod. 

with  fodder 

Peaae    .... 

BfftQI    .... 

Rye      -       .       . 
Oatneal,par  1401b. 


68/3 
30/4 
34/4 
27/3 
31/5 
27/4 
32/4 
25/11 
30/11 
37,« 
97/9 


-    1^0 


BERWICK. 


Wheal 
Bariey, 

Oats, 


Peaae    • 

Oatmeal,  per  140  lb. 


BUTE. 

Wheat  ... 

Bariey  ... 

Bere     - 

Oats      • 

Peaae  and  Beans 

Oatmeal,  per  140  lb. 


Imp.  qr. 

-  61/« 

-  33/2 

-  29/ 

-  26/3* 

-  60/ 

-  19/8J 


CAITHNESS. 

Bariey  ....  28/3| 

Bere      ....  25/10^ 

Oats,  Angus  -        -  24/ 

Sandy    -        -       -  24/ 

Oatmeal,  per  140  lb.      -  19/8^ 


CLACKMANNAN. 


Wheat  - 
Barley,  Kerse 

Dryfleld 

Oats,  Kerae  • 

Dryfleld 

Pease  and  Beans 
Malt,  duty  included 
Oatmeal,  per  140  lb. 


-  65/4i 
•  35/lJ 

-  84/2t 

.  27/2 

-  28,a| 

-  44/8i 

-  70/Oi 

-  ai/i* 


DUMBARTON. 


Wheat  - 
Barley  - 
Bere  - 
Oats  . 
Pease  and  Beans 
Oatmeal,  per  140  lb. 


•  63/5f 

-  32/21 

-  30/21 

-  ^m 

-  46/SI 
.  21/4 


DUMFRIES. 


Wheat  -       - 

.        -    67/2 

Bariey  -       - 

.       .    SS^S 

Bere      - 

Oats,  Potato 

.        -    V7/9 

Common 

'        -    25/4 

Rye       -       .       . 

•    47/8 

Pease    -       .       . 

Beans    -       - 

.       .    60/8 

Bfalt      .       . 

.        -    80/ 

Oatmeal,  per  140 1 

b.   -  »/^ 

EDINBU] 

RGH. 

Wheat,  Plwt 

-    68/1 

Second      - 

-    66/ 

Bariey,  First 

-    85/1 

.        -    32/ 

Third 

.       -    80/ 

Oats,  First    -       . 

.        -    29/8 

-    28/ 

Pease  and  Beans  . 

.        -    46^6 

Oatmeal,  per  1121 

».      -    16/6 

28011 

).      .    41/3 

ELGIN  AND  MORAY. 


Wheat  - 

Barley  - 

Oats      . 

Pease  and  Beans  - 

Bye 

Oatmeal,  per  112  lb. 

140  lb. 


-SOS- 

32/6 

27/4 

35/9 
17/ 
21/3 


FIFE 


Wheat,  Whitf 
Red 


Bariey 

Bere 

OaU 

Rye     - 

Pease  and  Beans 

Malt    - 

Oatmeal,  per  112 


FORFAR. 

Wheat,  without  fodder 

with  fodder 

Barley  - 
Bere  - 
Oats,  Potato 

—  Common 
Rye 

Pease  and  Beans 
Oatmeal,  per  140  lb. 


30/B 

27/8A 

a 

16/9A 


68/0 

32/3 
31/4 

27/8 
27/4 
33/6 
41/3 
19/9 


HADDINGTON. 


Wheat,  First 
■  Second 

Third 


Barley,  First 

Second 

Third 


Oats,  First 
•  Second 

Ihird 

Pease  and  Beans,  First 

Second 

Third 


INVERNESS. 

Wheat,  withoat  fodder 

with  fodder 

Bariqr*  without  fodder 

with  fodder 

Bere,  without  fodder 

with  fodder  - 

Oats,  without  fodder 

with  fodder 

Rye,  without  fodder, 

with  fodder,  - 

Pease,  without  fodder 
with  fodder 


Oatmeal,  per  112  lb. 


77/2* 
72/111 
67/6J 
37/6t 

36/82 


33/7t 

82/11* 

30/111 


29/11 


67/ 
72/ 
90/9 
8VB 


28/1 
33/7 
46/5 
60/8 
4S/9 
51/6 
1(V10» 
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FIARS  VBICES— Continued. 


KINCARDINE. 


Imp.  qr. 
Wlieat,  without  fodder  -    71/Oi 

withfoddOT       -    78/OJ 

Barley,  without  fodder       32/1 

with  fodder       -    37/7  r 

Bere,  without  fodder      •    31/4 j 

with  fodder    -        -    36/10* 

Oats,  Potato,  without fod.  28/ 

with  fodder  -    34/6 

Gonunon,  without  fod.  26/7^ 

with  fod.    33/li 

Peaae,  without  fodder    -    35/ 

with  fodder         -    42/ 

Beans,  without  fodder  -    41/7 

with  fodder        -    48/7 

Oatmeal,  per  140  lb.       -    19/^ 


KINROSS. 

Wheat  -        -  -  69/» 

Barley,  First         -  -  31/10 

Second      -  -  30/3 

Bere,     -        -       -*  - 

Oats,  First    -        -  -  27/ 

-Second  -  -  25/3 

Pease    -        -        -  -  41/ 

Oatmeal,  per  280  lb.  -  40/9^ 


KIRKCUDBRIGHT. 


Wheat 

Barley 

Oats,  Potato 

■  Common 

Beans 

Oatmeal,  per  140  lb. 


68/6 
S3/2 

27/0 
49/2 
19/9J 


LANARK. 


Wheat,  FhTit 

Second 

Barley,  First 


Bere,  Fu«t 
— -  Second 
Oats,  First    - 

Second 

Third  - 

Pease,  First  - 

Second 

Beans,  First 

Second 

Malt      - 
Oatmeal,Fir8t,per 


NAIRN. 

Wheat  - 

Barley,  without  fodder 

with  fodder 

Oats,  without  fodder 

■  with  fodder 

Oatmeal,  per  112  lb. 


Imp.  qr. 

-  66/8 
31/ 

-  36/ 
.    27/ 

-  88/8 

-  17/4 


66/OA 
64/2A 
84/2A 
29/4A 
29/6*1 

28/lA 
24,3A 

48/3 

68/lOA 
401b.20/10x\ 


-  Second,    do. 


LINLITHGOW. 

Wheat  -       .       -  -  68/2 

Barley  -        -        -  -  35/4 

Oats       ...  -  28/6 

Pease  and  Beans    -  -  46/3 

Malt      .       -        -  -  67/4 

Oatmeal,  per  112  lb.  -  16/8* 

« 1401b.  -  20/9 


ORKNEY. 

Bere,  per  376  lb.  •  -  81/4 
Malt,  per  140  lb.  -  -  12/5 
with  duty  24/3 


Oatmeal,  per  140  lb.      -    16/2 


PEEBLES. 


Wlieat,  First 

Second 

Third 


Barley,  First 

Second 

Third 


Oats,  Fh^t 


ROSS  AND  CROMARTY. 


Wheat,  First 


Barley 
Bere      - 
Oats,  First    - 

Second 

Pease    -       -       - 
Beans    - 
Malt      -     •  - 
Oatmeal,  per  140  lb. 

ROXBURGH. 


Imp.  qr. 
67/8 
67/2 
31/lOi 
81/^ 
28,3 

4a/« 
41/3* 
64A0i 
22^'H 


67/8* 

61/41 

53/3i 

33/«t 

S2/{)i 

3Q/Dt 

27/9 

26/2 

Third   -        -        -    24/3 

Pease  and  Beans,  First      48/7 

Second  47/1 U 

Third     38/9 


Oatmeal,  per  140 lb.  First    21/Ot 

Second  20/31 

Third  19/3 


PERTH. 


Wheat,  Tint 

-    67/10 

Second     . 

-    60/8 

Barley.  First 

-    82/lOi 

Second      . 

-    28/6i 

Oats,  First    - 

.    27/6i 

Second 

.       -    26/2 

Rye       -       -       . 

-    84/lOJ 

Pease  and  Beans    • 

-    41/6 

Oatmeal,  per  140  lb 

.       -    21/1 

Wheat 

Barley  - 

Oats  - 

Rye 

Pease  - 

Beans  - 

Oatmeal,  per  140  lb. 


SELKIRK. 

Wheat 
Barley 
Oats,  Potato 

Commtm 

Pease    .        •        • 
Oatmeal,  per  280  lb. 


e8/8A 

32/5A 
28/lA 

48AA 

45/11^ 

21/2A 


69/ 

32/5 

26/3 

26/11 

46A 

40/« 


STIRLING. 

Wheat    -     -       - 
Barley,  Kerse 

Dryfidd    - 

Oats,  Kerse 

DiTfleld 

Muirland      - 

Beans    -       -       - 

Malt      - 

Oatmeal,  per  140  lb. 


60/2 

34/ 
33/6 
27/lOj 

27/5 
20/8 
44/7i 
67/4 
20/2* 


RENFREW. 


Wheat,  First 
Second 


Barley,  First 
Second 


Bere,  First 

Second 

Oats,  First    - 

Second 

Beans,  First 
Second 


Oatmeal,  per  140  lb. 


-  64A0I 

-  63/5i 

-  30/84 

-  29/9^ 

-  30/8 

-  30/8 

-  27A0t 

-  27/lt 

-  49/01 

-  49/Ot 
First  21/li 


SUTHERLAND. 

Wheat  -       -       -  '  ^/ 

Barley  "       -        "  "  g/6 

Bere      -        -        -  -  W 

OaU      -        -        -  -  28/2 

Pease    -       -        -  -  33/8 

Rye       -       -       -  -  36/8 

Oatmeal,  per  140 lb.  -  22/4 


WIGTOWN. 


Wheat  - 
Barley  - 
Bere 
Oats,  Potato 

Common 

Rye 
Pease    - 


Malt 


Second  21/Ot     Oatmeal,  per  280  lb. 


-  63/2 

-  32/2 

-  27,/8 

-  2i^l0 

-  44/ 

'  43/8 

-  87/8 


We  may  inform  our  English  readers,  that  Fiars  Prices  are  the  ayerage  prices  of 
grain,  as  ascertained  every  year,  by  the  verdict  of  Juries,  in  every  County  of  Scot- 
land. The  Juries  are  summoned  in  spring,  and  ascertain,  from  the  evidence  produced 
to  them,  the  average  prices  of  the  preceding  crop.  By  these  prices,  rents  payable  m 
grain,  and  similar  contracts,  are  generally  determined  ;  but  the  main  object  is  to 
convert  into  money  the  stipends  (for  the  most  part  fixed  at  v  certain  quantity  of 
grain)  of  the  Scottish  Clergy. 


AVERAGE  FBICBS  OF  OBAIN. 
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AVERAGE    PRICE    OF    THE    DIFFERENT    KINDS    OF    GRAIN, 

PSR  IMPBRIAI.  QUARTER ,  SOLD  AT  THS  FOLLOWTXO  PLACKS. 

LONDON. 

EDINBURGH.                               | 

Date.    Wlkcat-lBwlej. 

Gate. 

Eje. 

Peaae. 

Beaae. 

Date. 

Wheat. 

Barley. 

Gate. 

Peaae. 

Beana. 

1855. 

8.   d.     s.   d.| 

s.  d. 

8.   d. 

'8,   d. 

8.    d. 

1865. 

8.   d. 

8.  d. 

a.  d. 

8.  d. 

8.  d. 

Feb.  a 

74    6 

32    9 

20  11    40    0 

42    7 

43    3 

Feb.  7. 

69  10 

33    9 

28    1 

44    6 

46    6 

10. 

76    6 

33    4 

27    7   40  10 

40    4 

40    8 

14. 

69  11 

33    0 

28    8 

44    9 

45  11 

17. 

71    9 

32    9 

28    9 

40    6 

43    7 

44    0 

21. 

68    0 

32    7l28    9 

44    2 

44  10 

24. 

73    7 

32    0   32    0| 

40    0 

37  10 

40    6 

28. 

69    3 

33    6129    4 

45    4 

46    0 

Mar.  3. 

73    3 

32    8 

26    7 

40    9 

39    9 

41    3 

Mar   7. 

68    1 

32    7 

30    4 

45  10 

46  11 

10. 

72    9 

31    6 

25    6 

41    1 

42    6 

41    2 

14. 

70    8 

.82  10 

30    3 

45    3 

46  11 

17. 

70    4 

31    6 

24  11 

40    8 

38    7 

37  10 

21. 

70    4 

33  11 

31    0 

44  10 

45    6 

24. 

70    1 

31    0 

26    3 

40    0 

36    7 

36    7 

28. 

70    6 

35    2 

30  10 

46    2 

46  10 

31. 

72    3 

31    1 

25  10 

40    4 

38  11 

38    3 

April  4. 

72    7 

36    3 131    9 

45    6 

46    0 

April  7. 

72    9 

32    0 

25    4 

40    6 

38    6 

37    6 

11. 

72    2 

36  11 1  31    6 

45    0 

46    8 

14. 

73    6   32    2 

26    6 

40    7 

41    4 

39    1 

18. 

72    6 

35    1130    2 

46    3 

45  10 

21. 

73    0   32    1 

26    1 

40    0 

35    1 

38    5 

25. 

72    3 

35    2   29  10 

46    4 

46    3 

28. 

72    8 

32    7 

25  11 

40    8 

40    4 

37    8 

Biay  2. 

76  11 

36    3   32    1 

46    6 

47    6 

Maj  5. 

73    4 

32    0 

26  10 

41    3 

40    3 

37    4 

9. 

75    9 

36    0  32    8 

47    1 

47    9 

12. 

80    4 

35    2 

28    1 

42    3 

41    9 

40    1 

16. 

75    7   36    4 132    1 

47    0 

47    8 

19. 

79    6 

32    6 

29    6 

44    D 

44  11 

40    5 

23. 

76    3   36    9j32    8 

47    8 

48    7 

2R. 

81    7 

33    9 

28    6 

44    1 

40  11    42    3 

130. 

77  10   37  11 1  34    3 

49    2 

49  11 

LIVERPOOL. 

DUBLIN. 

Wheal,,  Barley,,   Ber«.  i    OaU,   Flour. 

Date. 

WhMt. 

Darky. 

Data. 

Eye.    1 

PeaM. 

Eteana. 

Date. 

p.  barl. 
20  8t. 

p.  barl. 
16  It. 

p.  barl.  p.  barl. 
17  at.  1    14  at. 

%r- 

1855. 

8.  d. 

8.   d. !  s.  d.  1 

8.    d. 

8,  d. 

8.  d. 

1855. 

8.  d. 

X  d. 

s.    d.  1  a.  d. 

8.  d. 

Feb.  3. 

72  10   29  11,27    71 

42    8   42    7 

44    4 

Feb.  2. 

41    6    19    9 

15    6    15    3 

24    8 

10. 

71    6 

29  11    27    5 

42    2'40    4 

42    5 

9.;  40    8ll9    6 

15    4   15    0 

24    6 

17. 

70    6 

30    7   26  10 

41    6  1  37  11 

43    9 

16.140    6118    9 

15    6    15    0 

24    7 

24. 

70    8 

31    2 

25    8 

42    0'45    0 

47    8 

23 

40  10   18  10 

15    3   15    2 

24  10 

Mar.  3.1 69    6 

31    9 

26    7 

39    8 

39    0 

41    9 

Mar.  2. 

40    8|18    6 

15    1    15    0 

24    9 

10.)  e9  10 

29    5127    5 

40    4 

38    6 

44    1 

9. 

40    4   18    2 

15    4  14    8 

24    6 

17.,  66  10 

29    2,26    2 

40    6 

37    5 

41    6 

16. 

39    9   18    0 

15    2   13  10 

24    4 

24.169    3 

30    0  27    6 

40    1 

39    4 

42  10 

23. 

40  11   18  11 

14    9   14    4 124    2| 

31.169    0 

30    3 

26    9 

39    3 

43    9 

45    6 

30. 

40    0   17    8 

16    1114    2 

24    2 

Aprfl7. 

68  10 

27    6 

23    8 

38    8 

37    0 

41    8 

April  6. 

40    3   17  10 

14  10   14    0 

24    3 

14. 

69    2 

29    8 

27    4 

39    4 

37    6 

43  10 

13. 

40    8   18    2 

16    6   14  11 

24    6 

21. 

68  10 

29    6 

27    2 

38    2 

37    7 

43    9 

20. 

40    9   17    9  1 15    0  1 14  10 

24    S 

1        28. 

68  11 

30    4 

25    6 

40    3   39    81 

44  10 

27. 

41    6.20    0   16    2    16    3 

24    6 

May  5. 

71    2 

31    2 

23  10 

41    4 

39    7 

44    0 

May  4. 

45    2 

18     6 

16    0 

16    2 

25    6 

12. 

72    2 

33    8 

26    4 

42    9 

40    1 

48    3 

11.145  10 

19    7 

16    8 

16    1 

25    9 

19. 

76    7 

30    9 

26  10 

41    7 

40    8 

46    2 

18.45    9 

18    7 

16    4 

16    9 

25    8 

28.177    61 

35    4 

29    0 

41     2 

41    2 

47  10 

25.144    3!  18    2 

16    2 

16  10 

25    4 

TABLE  SHOWING  THE  WEEKLY  AVERAGE  PRICE  OF  GRAIN.   . 
Made  up  in  temu  qf  7th  and  8lh  Geo.  IV.,  c.  58,  and  9th  and  lOth  VicL,  e.  22.    On  and  afyer  \$i 

fdtriiarp  1849,  the  DiUy  payabU  on  FOREIGN  CORK  imported  U  It.  per  quarto;  and  on  Flour 

or  Meal  Hd.  for  every  cwL 

»•»•. 

Wheat. 

Barley. 

Gate. 

Eya. 

Peaae. 

Bcana. 

« 

t 

« 

}l 

II 

If 

^^ 

^^ 

II 

-^•5 

1855. 

8.    d 

8.    d. 

8.    d. 

8.      d 

8.    d 

8.     d. 

8.    d. 

8.     d. 

8.    d. 

8.    d. 

8.    d. 

8.  d. 

Feb.    3. 

.  70  11 

72    6 

32    2 

33    5 

26    7 

'  27    2 

42    9 

45    4 

43    0 

43    9 

44    2 

45  10 

10 

.  71    1 

72    0 

32    6 

33    2 

26    S 

»  26  10 

42    1 

44    6 

40    5 

42    9 

43    9 

45    3 

17 

.70    3i7l     4 

31    9 

32    S 

25    3 

26    6 

45    3 

44    0 

41    0 

42    0 

43    1 

44    7 

24. 

.69    l!70    6 

31    5 

32    3 

25    fi 

26    S 

41     1 

43    3 

39    8 

41    6 

43    3 

44    1 

Mar.    3 

.  68    C 

(  69  11 

30  11 

31  10 

25    S 

25  11 

41  10 

42    8 

39    9 

40  11 

42    2 

43    6 

10. 

.  68    C 

)  69    8 

30    6 

31    « 

25    S 

25    8 

38    7 

41  11 

39    4 

40    6 

40    8 

42  10 

17 

.  66  11 

69    0 

30    5 

31    3 

24  IC 

)  25    5 

39    4 

41    4 

38    6 

39    9 

40    4 

42    2 

24 

.  66    ( 

S  68    S 

29    9 

30    S 

25    C 

)  25    3 

39    1 

40  10 

38    9 

39    6 

40    0 

41    7 

.       31 

.  68  : 

'  67  11 

30    5 

30    7 

25    I 

\  25    3 

38  10 

39    9 

38    7 

39    1 

40    6 

41     1 

April  7 

.  68    C 

67  10 

30    8 

30    fi 

24  11 

25    1 

42    2 

39  11 

37    9 

38    9 

40    8 

40    8 

14 

.  68    i 

\  07    S 

31    1 

30    6 

25  1( 

)  25    3 

:{9  11 

39    8 

39    2 

38    8 

41    2 

40    7 

21 

.  68    i 

\  67  11 

31    5 

30    8 ;  25  IC 

)   25    4 

38  11 

39    8 

36  10 

38    3 

41    6 

40    8 

23 

.  m  A 

68    S 

31    6 

30  10125    li 

25    6 

40  10   39  11 

39    2 

38    6 

41    6 

40  10 

««j  5. :..:.. 

.  69    I 

►  68    7 

31    3 

31    1 

26    ( 

)  25    8 

38    0  39    9 

38    7 

38    5 

41     7 

41    2 

12 

.  73    i 

69    5 

31  10 

31    A 

26  11 

25  11 

40    9   40    1 

40    2 

38    8 

43    2 

41    7 

19 

.  76    1 

70    S 

32    5 

31    7 

27    S 

)  26    4 

44    3 

40    6 

42    4 

39    5 

44    6 

42    3 

26 j76  10J72    1 

32  11 

31  11 

28    ] 

26    9 

44    6 

41     2 

40    3 

39    7 

46    2 

42  11 
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FOREiaN  MARKETS — THE  REVENUE,  ETC. 


FOREIGN  MARKETS.— Feb  Imperial  Quabteb,  free  ok  board. 


Date. 


WbMt. 


B7«. 


1855. 
Feb.  . 
Bfarch 
April  . 
May  . 
P«b.  . 
March 
April  . 
May  . 
Feb.  . 
March 
April  . 
May  . 
Feb.  . 
March 
April  . 
May    . 


Daaxfff  1 


8.  U. 

(\6S  0 

J  66  0- 

1  58  0- 

(.68  0 


69 
60 
63 
65 
5S 
56 
56 
61 

r|56 

berg    i  66 
C.60 


Ham- 
burg 


Bremen  •< 


g.  d.'  8.  d. 

74  0  24  0 
68  0  22  6 
72  0  21  6 
76  0  23 
68  622 
6  20 


-70 

■  73  0  20 

■  77  0,22 
66  023 

63  0,24 

64  0;23 
73  6  25 

65  026 
63  622 

66  ,0,'20 


6:17 
017 


d.    I. 

6-S3 
0-22 
6-22 
6-23 
6-24 
6-24 
0-22 
6-24 


32 
33 
34 
32 
34 

o;33 

6,34 

0:34 


s.  d. 


6-21  0  32 
6-23  0  31 
0-24  tf|»2 
6-23  633 
0-21  6|33 
032 
633 
0:34 


0-21 
6-22 
6-24 


d. 

0-38 

6-30 

0-41 

6-39 

6-41 

6-40 

6-41 

0-40 

6-39 

6-38 

6-39 

6.  41 

0-88 

6-37 

6-39 

6^-40 


03S 
34 


I.  d.!  8.  d. 

-37  6  36    6 

•40  6  37 

-41  636 

-40  0,35 

■40  0  34 

-41  635 

-40  035 

-42  036 

-40  684 

37  633    , 

39  034    6 

.40  635    0 

•41  636    6 

■  38  634    6 

-39  035    6 

-42  636    6 


a.    d. 
42    0 


43 
-41 
-40 
-42 
-44 
-45 
-46 
-42 
-40  6 
-42 
-42 
-42 
-41 

43 


-47    6 


FrtighU  from  the  BiJtie,  from  U.  Sd.  to  7*.;  from  th*  Mediterranean,  7e.  M.  lo  Ite.  Cd.; 
'and  by  tteamer  from  Bamborg.ii.  8d.  lo  7:  per  Imperial  qr. 


THE  REVENUE.— From  81st  March  1854  to  SIbt  March  1855. 


Coatoma  .... 

Excise 

Stamps 

Taxes   

Post-Offioe  .. 
Miscellaneous 
Property  Tax 


Qoarten  ending  March  31 


£ 

4,203.001 

2,173,132 

1,622,827 

99..302 

247,000 

369,520 

1,942,096 


18B0. 


£ 

4.424.151 

2,384,416 

1,677,771 

194,897 

292,922 

306,411 

6,740,708 


£ 
221,060 
211.284 
64.944 
95,595 
45,922 

3,796i612 


43,109 


I  ondinf  Mareh  SL 


£ 

20,200,933 
16.101,691 
6,789,835 
3,141.694 
1,069,000 
1,502,892 


£ 

20,496,658 
16,179,169 
6,966.516 
3,036,136 
1,299,166 
1,004,150 


5,378,035  10,516,369 


£ 

295.725 

1,077.678 

176,181 

230,166 

6,137)334 


105,658 
48e,'742 


Total  Income 


10,636,968  16,021,276 
Deduct  decrease. . . . 


Increase  on  the  qr...  4,384,308 


4,427,417 
43,109 


43,109 


63,183,980 150.496,154 
Deduct  * 


6,916,024 
004,300 


604,300 


Increase  on  the  year    6,312,624 


PRICES  OF  BUTCHEBrMEAT.— Per  Stone  of  14  Pounds. 


LONDON. 


Beer.       MnUoB. 


LIVERPOOL.      NEWCASTLE.     EDINBURGH.        QLASOOW. 


Beer.       Mntton. 


Beef.       Mutton. 


Beef.       Mutton. 


Beer.       MatloB. 


1855. 
Feb.    . 
Bfarch 
AprU 
May    . 


s.d.  8.d.  s.d.  s.d. 
6  3  -  8  6,6  6  -  8  9 
6  3-8  96  6-8  9 
6  3-8666-89 


s.d.  t.d.s.d.  s.d. 
6  6-8  36  6-8  6 
6  9-8  S!7  6-9  6 
6  9-8  67  6-9  6 


6  6-8  916  9-9  616  9-8  917  9-9  6 


s.  d.  s. d.  s. d.  ad. 
60-8  66  3-8  0 
6  3-8  66  3-8  6 
6  3-8  96  6-8  9 
6  0  •  8  6,6  0  •  8  6 


8.d.  a  d.!s.d.  s.d. 
6  8-7  96  6-7 
6  6-8  06  6-7  9 
6  6-8  36  9-8 
6  6-8  66  9-8  6 


s.d.  B.d.s.d.  B.d. 

0-7963-80 
6  3-7966-83 

6-8069-86 
6  6-8  616  9-8  9 


PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Per  Stone  of  14  Pounds. 


ENGLISH. 

Merino,    

..     to_ 
South-Down, 

Half-Bred, 

Leicester  Hogg 

Ewe  and  Hogg, 

Looks,  

Moor,   


s.  d. 

13  6  to 

10  0  to 

14  0  to 

12  0  to 

13  6  to 

11  0  to 
7  0  to 
68  to 


s.d. 
220 

15  6 
17  6 

16  0 
16  0 
14  0 

80 
6  0 


SCOTCH. 

Leioeeter  Hogg 

Ewe  and  Hogg, . 

Cheviot,  white 

laid,  washed, 
..    onwashed. 

Moor,  white 

..    Uid,  washed, 

..     ..     unwasiied,.., 


s.d.  s.  d. 
14  6  to  16  6 
10  0  to  14  0 
9  6  to  14  6 
78to  ISO 
63to  9  9 
60  to  7  6 
4  3to  63 
4  0  to    68 
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THEORY  OF  LIQUID-MANURING  AND  IRRIGATION. 
By  R.  RussKLL,  Kilwhiss. 

A  NEW  era  in  agricultural  theory  may  be  dated  from  the  period 
that  Liebig  propounded  his  celebrated  proposition,  that  the  K>od  of 
plants  was  entirely  mineral  or  inorganic.  The  great  success  of 
applications  of  phosphates,  nitrates,  and  salts  of  ammonia  to  our 
cultivated  crops,  is  strong  evidence  for  the  truth  of  his  deduc- 
tions. 

In  his  view,  animal  and  vegetable  substances  only  become  the 
food  of  plants  after  they  are  entirely  disorganised,  or  reduced  to 
their  mmeral  or  inorganic  form  by  putrefaction  or  decay.  On 
this  point  a  considerable  difference  of  opinion  still  exists  among 
chemists  and  vegetable  physiologists,  many  able  authorities  main- 
taining that  our  cultivated  plants  are  capable  of  assimilating 
organic  compounds,  and  converting  them  into  their  own  substance. 

\Ve  are  quite  aware  that  a  number  of  facts  seem  to  indicate  that 
eertain  plants  have  the  power  of  assimilating  organic  substances. 
A  considerable  number  had  occurred  to  our  own  mind,  but  we  had 
entirely  failed  to  discover  any  principle  by  which  the  two  modes  of 
nutrition  were  to  be  separated,  until  we  had  occasion  lately  to  dis- 
cuss this  subject  with  Professor  Henry,  Washington,  one  of  the 
Dtiost  original  minds  of  the  day,  who  suggested  that  Liebig  had 
overlooked  an  important  principle  in  this  question ;  and  we  think  it 
is  one  that  forms  a  necessary  qualification  to  the  mineral  theory. 

It  cannot  be  doubted  that,  in  the  germination  of  seeds,  the  new 
organs  are  merely  derived  from  the  transformation  of  the  substance 
of  the  seed.  In  this  instance  there  is  an  absorption  of  oxygen 
and  evolution  of  carbonic  acid.  Part  of  the  organic  substance  of 
the  seed  is  thus  reduced  to  the  inorganic  state,  and  this  appears  to 
be  as  mnch  a  condition  of  germination  as  respiration  is  of  vitality 
in  the  animal.  From  the  absorption  of  oxygen  results  the  force 
placed  at  the  disposal  of  the  vital  principle  which  directs  it  towards 
the  production  of  the  new  organs.  This,  it  will  be  seen,  closely 
resembles  the  functions  connected  with  animal  life  and  nutrition. 

On  the  other  hand,  we  believe  it  is  universally  admitted  by 
chemists  and  physiologists,  that  a  plant  only  possesses  the  power 
of  decomposing  carbonic  acid  under  the  influence  of  light.  The 
rays  of  light,  Aerefore,  must  not  only  be  regarded  as  the  power  by 
which  the  leaf  of  a  plant  is  enabled  to  decompose  carbonic  acid, 
but  also  the  power  placed  at  the  disposal  of  the  plant  to  maintain 
those  forces  which  we  regard  as  vital.  Liebig  has  well  said,  that 
as  respiration  in  the  animal  is  as  the  falling  weights  which  keep 
the  clock  in  motion,  so  light  answers  the  same  end  m  the  vegetable. 

Carbonic  acid,  though  the  chief  food  of  plants  in  ordinary  cir- 
cumstances, cannot  be  decomposed  and  appropriated  when  light  is 
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98  LIQUID-MANURING  AND  IRRIGATION. 

absent,  and  thus  the  food  of  those  plants  which  grow  in  the  dark 
must  necessarily  be  organic,  because  they  have  not  the  power  of 
assimilating  inorganic.  Plants  growing  in  the  dark  must  be 
regarded  as  having  functions  parallel  to  those  in  animals ;  the 
absorption  of  oxygen,  or  decomposition  of  part  of  the  food,  being  a 
primary  condition  of  vegetation. 

There  are  certain  plants  also  of  a  low  organisation,  devoid  of 
green  colouring  matter,  the  food  of  which,  it  is  highly  probable, 
from  their  peculiar  habits,  is  also  principally,  if  not  altogether, 
organic.  Fungi,  as  the  German  physiologist  M.  Mohl  maintains,* 
may  be  considered  as  belonging  to  this  order.  Professor  Way  and 
others  have  attributed  the  growth  of  fungi,  which  form  the  fairy 
rings  of  our  pastures,  to  the  great  powers  which  they  possess  of 
absorbing  ammonia  and  carbonic  acid  from  the  atmosphere ;  but 
we  rather  think  that  the  phenomenon  is  erroneously  interpreted, 
and  that  the  food  of  those  fiingi  is  principally  organic 

Therefore  the  germination  of  seeds,  the  growth  of  plants  in  the 
dark,  as  well  as  of  some  of  a  low  organisation,  are  all  characterised 
by  an  absorption  of  oxygen,  or  decomposition  of  part  of  the  food 
of  the  plant,  which  process  is  the  active  power  of  vegetation  under 
these  circumstances,  and  is  a  substitute  for  light  in  those  cases  in 
which  the  food  of  plants  is  organic. 

There  are  other  facts  which  are  worthy  of  discussion  connected 
with  this  highly  interesting  subject,  where  it  is  difficult  to  draw  the 
line  of  distinction  between  the  oxydating  and  deoxydating  pro- 
cesses. At  another  time  we  may  return  to  this  question,  and 
devote  an  article  to  its  consideration.  Our  object  at  present  is 
merely  to  qualify  our  assent  to  the  mineral  or  inorganic  theory  of 
vegetable  nutrition  of  Professor  Liebig — a  theory  which  we  believe 
holds  tnie  with  respect  to  all  our  cultivated  crops  ;  and  if  we  bear 
it  constantly  in  mind,  it  tends  to  simplify  all  the  principles  of 
manuring. 

We  are  not  aware  of  a  single  fact  in  agricultural  practice  which 
the  remains  of  the  old  humus  theory,  which  is  now  sometimes  dressed 
up  in  new  phraseology,  are  calculated  to  explain ;  but  it  would  not  be 
difficult  to  point  out  many  errors  in  our  modem  agricultural  writers 
which  directly  flow  from  seeking  an  explanation  of  facts  from  this 
source.  We  maj  instance  the  case  of  that  distinguished  physiologist, 
M.  Mohl,  who,  m  attempting  to  reduce  the  peculiar  wants  of  plants 
to  a  system,  has,  in  the  same  page  already  referred  to,  mixed  up 
things  that  differ  to  a  greater  extent  than  any  author  we  have 
seen.  It  appears  somewhat  strange  that  our  own  writers  on  physio- 
logy have,  in  their  liberal  commendations,  overlooked  many  very 
questionable  deductions  in  this  valuable  work. 


•  Prineiplfi  of  the  Anatomy  and  Physiology  of  the  Vegetable  Cell.     By  Hugo  YOU 
.  MooL.    Translated  by  A.  Henfrey.    London  :  J.  Van  Voorst    See  p.  79. 
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The  principles  of  manuring  are  made  very  simple,  when  we 
regard  tne  food  of  all  cultivated  plants  as  made  up  of  carbonic  acid, 
water,  and  ammonia  (or  nitric  acid),  with  the  mineral  matters 
found  in  their  ashes.  These  plants  are  nearly  composed  of  the 
same  aubstances,  but  their  habits  of  growth  require  very  diiferent 
modes  of  supplying  them  with  food.  The  philosophy  of  liquid- 
manuring  ana  irrigation  can  only  be  written  by  keepiug  the 
mineral  theory  and  the  physiological  peculiarities  of  plants  closely 
in  view. 

A  considerable  difference  of  opinion  exists  among  practical  and 
scientific  men  as  to  whether  reservoirs  are  necessary  for  storing  the 
liquid  manure,  to  bring  out  the  full  benefits  which  may  be  derived 
from,  its  application.  This  is  a  highly  important  question,  and  well 
deserving  tne  consideration  of  those  who  have  given  this  system  of 
manuring  a  trial,  or  who  intend  to  do  so.  We  are  far  from  think- 
ing the  opinions  of  the  Commissioners  of  the  General  Board  of 
Health />n  the  point  are  borne  out  by  experience. 

The  experiments  made  by  the  Rey.  A.  Huxtable  and  by  Mr  Way,  and  the  scien- 
tific results  already  referred  to  as  thence  deduced,  are  In  complete  accordance  with 
the  results  of  practice,  and  leaye  no  doubt  that  liquid  manure  may  be  applied  to  the 
land  when  it  is  fallow,  with  the  certainty  of  the  best  incorporation,  and  that  the  de- 
posit there  will  be  safe  and  available  for  the  subsequent  crop.  These  experiments, 
corroborated  by  the  results  of  practice  of  repeated  applications  during  the  growth  of 
yegetation,  proye  that  the  application  of  liquid  manure  to  land  may,  under  proper 
management,  with  interruptions  of  hard  frost  only,  be  as  continuous  as  its  production. 
They  dissipate  the  exaggerated  estimates  as  to  the  extent  of  storage,  and  the  great 
expense  and  inoonyenience  of  the  reservoirs  required  for  such  manure. — P.  25. 

We  have  not  seen  a  detailed  account  of  Mr  Huxtable's  experi- 
ments ;  but  so  far  as  the  Commissioners  have  supplied  us,  the  evi- 
dence that  liquid  manure  is  entirely  safe  when  applied  in  autumn, 
and  available  for  the  crops  in  summer,  is  exceedingly  meagre 
indeed.  It  is  almost  needless  to  point  out  that,  so  far  as  we  are 
left  to  gather  from  the  following  paragraph,  both  applications 
might  or  might  not  have  been  entirely  washed  out  of  the  soil. 

The  Rev.  Mr  Huxtable  has  recently  reported  an  experiment  tried  to  test  the 
durability  of  manure  in  the  liquid  form.  He  found  that  wheat  manure,  at  the  time  of 
sowing  with  10  hogsheads  per  acre  (2}  tons)  of  cow's  nrine,  produced  as  good  a  crop 
as  that  manured  at  the  time  of  sowing  with  guano  in  the  proportion  of  2  cwt.  per  acre. 
The  result  of  this  experiment  shows  that  liquid  manure  lasts  not  only  during  winter, 
but  even  until  the  harvest  time  of  wheat,  the  latest  of  our  cereals,  and  is  exactly  cor- 
respondent with  Mr  Huxtable's  former  experiments,  which  proved  the  power  pos- 
sessed by  soil  of  absorbing,  and  retaining  for  the  sustenance  of  vegetation,  manure 
contained  in  any  liquid  which  filters  through  it,  for  it  is  evident  that  the  liquid  itself 
eonld  not  be  retained  for  months  in  the  soil. — P.  24. 

We  consider  Professor  Way*s  researches  on  the  absorptive 
powers  of  soils  as  most  important  contributions  to  aCTicuitural 
science.  They  give  us  especiallv  some  insight  as  to  the  curious 
relations  of  silica  to  the  growth  of  vegetables ;  but  we  must  confess 
that  grave  doubts  arise  when  the  absorptive  properties  of  soils  are 
so  rigidly  applied  in  practice  as  many  have  done,  in  recommending 
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liquid  manure  to  be  applied  at  all  seasons  of  the  year, — and  that 
tanks  are  not  necessary  for  preparing  it,  and  retaining  it  until 
vegetables  can  make  use  of  it. 

Many  objections  can  be  urged  against  the  extreme  view  as  put 
forth  by  the  Commissioners.  Some  are  of  the  most  simple  coa- 
racter.  If  we  assent  to  the  common  opinion  entertained  by 
chemists  and  physiologists,  that  plants  merely  take  up  those  sub- 
stances which  are  dissolved  by  the  water  which  enters  their  roots, 
then  it  must  be  evident  that  the  particular  combinations  of  ammo- 
nia and  other  substances  formed  must  possess  a  certain  degree  of 
solubility,  otherwise  they  could  not  find  their  way  into  planta  The 
same  degree  of  solubility  which  enables  water  to  convey  manure 
into  plants,  will  also  enable  water  to  wash  it  out  of  the  soil  during 
heavy  rains.  To  maintain  the  contrary,  we  would  be  forced  to 
admit  that,  while  the  valuable  elements  were  safe,  yet  the  plants, 
Tantalus-like,  might  die  amid  abundance,  seeing  that  their  food 
was  in  so  insoluble  a  state  that  it  could  not  be  absorbed.  And  thus, 
if  we  subscribe  to  the  opinion  that  plants  merely  take  up  their  food 
by  the  physical  process  of  absorbing  what  substances  are  actually  in 
solution,  a  plant  grown  on  any  soil,  and  carried  oiF,  must  have  ex- 
hausted the  soil  in  direct  proportion  to  the  amount  of  water  which 
entered  its  roots  and  was  evaporated  from  its  leaves.  The  amount 
of  waste  from  drainage  water  must  also  be  in  proportion  to  the 
q&antity  of  water  which  passes  through  the  soil  into  the  drains. 

That  a  very  considerable  loss  of  fertilising  matter  occurs  in  our 
fallow  and  wheat  fields  during  the  autumn  and  winter  rains,  many 
facts  which  have  been  brought  out  in  the  actions  of  manure  seem 
to  show.  Experience  has  demonstrated  that  a  pound  of  nitrogen 
in  nitrate  of  soda,  applied  to  the  wheat  and  grass  crops  in  spnng 
or  early  summer,  is  about  as  efi^ective  in  increasing  their  yield  as 
two  pounds  of  nitrogen  in  the  form  of  guano  when  applied  iu 
autumn.  Mr  Pusey  has  detailed  the  results  of  some  interesting 
experiments  on  this  subject ;  Mr  Caird's  valuable  testimony  also 
bears  out  this  interesting  fact :  but  the  quantity  of  nitrate  of  soda 
used  by  farmers  for  wheat  and  grass  crops  may  be  considered  as 
merely  the  summary  of  hundreds  of  experiments  which  declare  the 
same  results.  We  cannot  believe  that  the  wheat  plant  has  the 
power  of  wasting  nitrogen,  as  a  functional  process,  to  a  much 
greater  extent  when  this  element  enters  as  ammonia  in  guano  than 
as  nitric  acid  in  nitrate  of  soda.  The  economy  of  nitrate  of  soda 
can  scarcely  be  ascribed  to  any  other  principle  than  the  simple 
one  that  it  is  applied  when  the  crops  are  in  need  of  it,  and  that  it 
is  the  most  available  form  for  absorption  by  the  root&  In  the  de- 
fects of  our  systems  of  manuring,  rather  than  in  any  supposed 
habits  that  the  wheat  plant  has  for  a  great  excess  of  nitrogen  in  its 
proper  food,  must  we  look  for  an  explanation  of  the  waste  which 
actually  occurs  in  practice. 
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Some,  founding  their  opinions  on  Professor  Way's  experiments, 
have  considered  that  there  is  no  waste  by  washing  when  manure  is 
applied  to  the  stubbles  in  autumn.  This  we  have  always  doubted, 
for  those  farmers  in  Fifeshire  who  have  followed  autumn  manur- 
ing for  many  years  as  a  matter  of  convenience,  maintain  that, 
while  the  green  crops  may  often  be  as  good  as  in  the  case  where 
the  dung  is  applied  at  seed-time,  still  the  succeeding  wheat  is  usu- 
ally more  deficient.  A  slight  reaction  is  taking  place  in  other 
districts  on  this  subject.  Mr  Hope,  Fentonbarns,  in  a  communi- 
cation to  an  Edinourgh  paper  in  December  last,  writes :  ^'  An- 
other change  in  practice  may  be  noted,  which  is,  tnat  less  manure 
has  been  carted  to  the  stubbles  than  for  some  years  past.  Doubt- 
less, when  ploughed  in  with  the  winter-furrow,  a  great  amount  of 
labour  is  saved  in  spring,  and  the  different  crops  are  sown  more 
quickly,  often  a  matter  of  great  consequence ;  still  experience  has 
proved  that  farmyard  manure,  in  the  maiority  of  instances,  is  most 
efficacious  on  green  crops  when  applied  airectly  in  drills." 

Another  interesting  fact  is  brought  out  in  Professor  Way's  valu- 
able experiments ;  viz.  that  clay  soils  seem  to  retard  the  fermenta- 
tion of  certain  animal  matters. 

Clay  appears  to  have  a  remarkable  action  in  referenee  to  the  fermentation  of 
organic  matters.  It  seems,  indeed,  to  oppose  fermentation,  as  will  be  seen  in  the 
folio  wring  experiment : — 

Three  quantities  of  fresh  nrine,  of  2000  grains  each,  were  measured  out  into  simi- 
lar glasses.  With  one  portion  its  own  weight  of  white  sand  was  mixed  ;  with  an- 
other, its  own  weight  of  white  elay ;  the  third  being  left  without  admixture  of  any 
kind. 

When  smelled  immediately  after  mixture,  the  sand  appeared  to  have  had  no 
effect,  whilst  the  clay  mixture  had  entirely  lost  the  smell  of  urine ;  they  were  aU  de- 
cidedly acid  to  test-paper.  The  three  glasses  were  covered  lightly  with  paper,  and 
placed  in  a  warm  place,  being  examined  from  time  to  time.  In  a  few  hours  it  was 
found  that  the  urine  containing  sand  had  become  slightly  putrid ;  then  followed  the 
natural  nrine  ;  but  the  quantity  by  which  clay  had  been  mixed  did  not  become  putrid 
at  all,  and  at  the  end  of  seven  or  eight  weeks  it  had  only  the  peculiar  smell  of  fresh 
urine,  without  the  smallest  putridity .  The  surface  of  the  clay,  however,  became  after- 
wards covered  with  a  luxuriant  growth  of  confervsB,  which  did  not  happen  in  either 
of  the  other  glasses. 

This  is  a  remarkable  experiment,  and  one  firom  which  much  instruction  may  be 
derived.  The  reason  that  the  sand  accelerates  the  fermentation  of  the  urine  is  no 
doubt  this  :  All  l^odies  possess  a  surface  attraction  for  gases,  and  of  course,  therefore, 
for  common  air.  This  attraction,  which  enables  them  to  condense  a  certain  quantity 
of  air  on  their  surfaces,  is  in  direct  relation  to  the  extent  of  those  surfaces.  In  mix- 
ing sand  with  the  nrine,  we  are  iu  effect  exposing  the  latter  to  a  greatly  increased  sur- 
face of  air,  the  oxygen  of  which  is  necessary  to  commence  the  putrefaction,  and  thus 
hastening  the  changes  which  soon  or  late  would  occur  in  urine  naturally.  But  what 
shaH  we  say  of  the  action  of  the  clay  ?  That  it  retards  or  changes  the  nature  of  the 
putrefaction  is  evident ;  but  the  question  is,  does  it  prevent  the  conversion  of  the  ani- 
mal matters  into  the  ordinary  products  of  decay  ;  or  does  it  allow  of  that  conversion, 
and  absorb  those  products  as  they  are  formed  ?  This  is  a  most  vital  question  to  prac- 
tical agriculture,  clearly  affecting  our  views  of  the  state  in  which  animal  manures 
should  be  employed,  and  affecting  also  in  the  highest  degree  the  theoretical  notions 
of  vegetable  nutrition. — Journal  <^  the  Royal  Agriculturcd  Society,  vol.  xxv.  p.  366. 

This  experiment,  we  conceive,  affords  an  explanation  of  the 
practice  so  universally  followed  in  all  countries,  of  fermenting 
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urine  before  applying  It  to  the  fields  or  growing  crops.  The  ex- 
perience of  agriculturists  in  Italy,  Switzerland,  France,  Belgium, 
and  at  home,  all  seems  to  attest  the  necessity  of  fermentation.  We 
have  met  with  many  who  have  practised  liquid-manuring  on  a 
small  scale,  averring  that  the  application  of  fresh  urine  to  grass  is 
attended  with  little  or  no  effect.  It  is  highly  probable  that  plants 
either  do  not  have  the  power  of  assimilating  urea,  or  that  the  roots 
have  comparatively  little  power  in  taking  it  up.  We  suspect  the 
former  must  be  assented  to,  if  we  subscribe  to  the  doctrine  that 
plants  take  up  promiscuously  those  substances  which  are  in  solu- 
tion, and  support  the  inorganic  theory  of  vegetable  nutrition ;  or 
the  latter  supposition,  which  will  be  adverted  to  in  the  seauel. 

To  ferment  urine  before  it  is  applied,  may  be  consiaered  as 
essential  to  the  successful  carrying  out  of  any  system  of  liquid-man- 
uring. In  fact,  the  fermentation  of  liquid  manure  on  a  lar^e  scale, 
such  as  at  Myer  Mill,  is  one  of  the  prime  difficulties  which  besets 
those  who,  trusting  to  their  former  experience,  look  upon  this  pro- 
cess as  a  sine  qud  non.  Large  reservoirs,  sunk  into  the  ground 
where  the  temperature  is  low,  are  not  favourable  for  the  promotion 
of  fermentation,  especially  when  the  liquid  manure  is  diluted  with 
water.  So  far  as  our  memory  serves  us,  we  were  informed,  some 
years  ago,  while  on  a  visit  to  the  Ayrshire  establishments,  that 
rape-cake  was  thrown  into  the  tanks  in  small  quantities,  to  promote 
fermentation,  and  not,  as  many  have  imagined,  for  the  purpose  of 
supplying  phosphates.  Tank-water  is  no  doubt  a  little  deficient 
in  phosphates,  but  there  can  be  few  farms  where  there  is  much 
surplus  liquid  that  will  not  grow  maximum  crops  of  all  kinds  with 
fermented  urine  alone. 

The  Commissioners  of  the  General  Board  of  Health,  in  the 
^'  Minutes  of  Information,"  allude  to  a  highly  important  subject 
in  vegetable  physiology,  which  it  will  be  best  to  consider  at  this 
stage  of  the  discussion. 

It  has  been  foand  that  the  misoellaneons  nature  of  the  town  mannres,  instead  of 
being  unfaTourable,  is  favourable  to  yegetable  production.  In  the  instances  of  irriga- 
tion with  compounded  or  miscellaneous  manure^  as  compared  with  the  applications 
of  simple  or  comparatively  simple  manures,  the  grass  which  had  received  the  miscel- 
laneous manure  was  by  far  the  richest,  and  the  cattle  went  first  to  the  portion  of  the 
field  so  irrigated.  These  results  are  in  accordance  with  the  principles  of  vegetable 
physiology,  for  it  is  the  faculty  of  the  roots  of  plants  not  only  to  seek  their  food,  but, 
when  they  have  arrived  at  it,  to  aeleot  that  which  is  most  suitable  to  them,  as  Sir 
Humphry  Davy  long  ago  ascertained  :  they  do  not  take  up  everything  that  is  pre- 
sented to  them.  This,  which  may  be  designated  as  the  selective  power  of  the  roots 
of  plants,  appears  to  be  a  most  important  property  for  application  to  the  absorption 
of  town  manures,  which,  consisting  of  the  remains  of  everything  taken  into  the  town, 
are  in  the  highest  degree  miscellaneous. 

What  is  here  called  the  selective  power  of  the  roots  of  plants,  is 
not  only  an  important  principle  in  its  application  to  town  manures, 
but  in  a  still  ^eater  degree  to  liquid  manures  produced  on  the 
farm.     The  subject  has  also  important  bearing^  in  reference  to  the 
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irrigation  of  lands  from  rivers  and  springs  as  well  as  to  general 
manaring. 

It  is  somewhat  curious  that  in  the  course  of  our  reading  we 
believe  we  have  found  Sir  Humphry  Davy  as  frequently  quoted 
as  having  shown  that  plants  absorb  all  those  substances  which  are 
in  solution  promiscuously,  as  we  have  found  him  quoted  that  plants 
only  absorb  such  substances  as  thev  can  assimilate.  The  reporter, 
in  diis  instance,  has  evidently  got  bis  information  second-hand,  for 
it  happens  that  Sir  Humphry  Davy's  opinions  were  against  the 
idea  that  plants  had  the  power  of  selection.  In  his  fifth  lecture 
on  Agricultural  Chemistry  this  subject  is  discussed,  but  only  in 
such  a  manner  that  it  is  very  far  from  being  satisfactory  either 
for  the  one  view  or  for  the  other. 

The  experiments  carried  out  by  Saussure  are  very  interesting,  if 
the  results  can  be  relied  on.  He  found  that  plants  with  healthy 
roots  do  take  up  substances  in  very  different  quantities  from  solu- 
tions of  the  same  degree  of  concentration.  Ihe  roots  apparently 
acted  as  a  filter  to  some,  while  others  passed  into  the  plants  in  the 
same  proportions  nearly  as  they  were  contained  in  the  water. 
But  the  poisonous  sulphate  of  copper  entered  more  freely  than 
any  of  the  others,  some  of  which  are  known  to  be  powerful  man- 
ures. Saussure  tried  to  explain  these  differences  by  supposing 
that  the  greater  quantity  of  any  substance  absorbed  was  owing  to 
the  greater  or  less  viscidity  which  it  imparted  to  the  water.  The 
experiments  of  Trinchipetti  were  attended  with  different  results 
from  those  of  Saussure ;  they  seemed  to  indicate  that  the  roots 
of  plants  absorbed  one  substance  in  preference  to  another,  while 
the  degree  of  viscidity  of  the  solutions  could  not  account  for  the 
facts. 

It  is  somewhat  difficult  to  devise  experiments  to  decide  this 
question,  because  we  often  have  to  place  plants  in  conditions 
ihat  interfere  with  the  healthy  functions  of  their  roots.  Putting 
experiments  aside,  which  are  by  no  means  of  a  satisfactory  char- 
acter, we  are  inclined  to  contend  for  a  function  in  the  roots  of 
plants,  which  has  a  close  resemblance  to  a  faculty  of  selection  of 
certain  substances  that  are  specially  adapted  for  building  up  the 
vegetable  structure,  on  the  simple  consideration  that  such  a  faculty 
is  necessary  for  explaining  many  of  the  facts  of  agriculture.  This 
faculty,  we  are  inclined  to  think,  follows  as  a  corollary  from  the 
demonstrations  of  experience. 

If  Saussure  is  right  in  his  idea  that  plants  have  the  power  of 
preventing  certain  substances  from  penetrating  the  spongioles,  this 
would  be  an  important  point.  We  think,  however,  it  is  more 
probable  that  the  roots  of  plants  do  not  have  any  great  powers  in 
this  respect,  but  that  they  have  a  great  extra  power  of  absorbing 
such  substances  as  are  fitted  for  assimilation. 

The  selective  power  of  the  roots  is  a  term  which  conveys  a  very 
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imperfect  idea  of  the  nature  of  this  action,  because  in  all  proba- 
bility it  is  a  chemical,  and  not  so  much  a  vital  action,  as  this  term 
would  almost  imply.  The  correct  view  of  the  matter  is  to  con- 
sider that  the  roots  of  plants  exercise  a  similar  action  upon  sub- 
stances in  solution  that  come  in  contact  with  them,  as  the  leavea 
do  upon  the  carbonic  acid  or  ammonia  of  the  atmosphere. 

Leaves  cannot  be  said  to  select  the  carbonic  acia  and  ammonia 
of  the  atmosphere,  but  they  absorb  these  inorganic  compounds 
by  virtue  of  certain  affinities  which  exist  between  them  under  the 
influence  of  light.  The  membrane  which  separates  the  cell-con- 
tents in  the  spongioles  of  the  foots  of  plants  from  the  inorganic 
world,  is  of  a  very  delicate  character,  and  we  can  have  no  greater 
difficulty  in  comprehending  how  it  can  absorb  those  inorganic 
substances,  which  may  have  special  affinities  towards  organic  mat- 
ters in  the  cell-membrane  or  cell-contents,  than  that  certain  organic 
matters  in  the  leaf  attract  and  absorb  carbonic  acid  under  the 
influence  of  light.  Many  physiologists  are  also  inclined  to  regard 
the  absorption  of  oxygen  by  plants  as  a  chemical  process  directed 
by  vitality. 

Special  absorption,  therefore,  is  perhaps  the  better  term  for 
such  a  function  of  the  roots  of  plants.  The  action  of  poisonous 
substapces,  such  as  sulphate  of  copper,  instead  of  being  in  contra-* 
diction  to  this  view,  is  entirely  m  accordance  with  it.  liiebig 
has  shown  that  many  poisons  act  by  forming  compounds  with 
organic  matter,  which  are  incapable  of  undergoing  chemical 
changes — the  necessary  condition  of  vitality.  Small  quantities  of 
acid  vapours  floating  in  the  air  are  absorbed  by  the  leaves  of 
plants  as  freely  as  those  elements  which  are  their  proper  food. 
Special  absorption  must  take  place  within  the  plants  in  the 
nutrient  processes,  and  no  good  reasons  can  be  urged  why  this 
could  not  take  place  in  the  cell-membrane  or  cell-contents. 

But  what  proof  have  we  that  such  absorption  does  take  place  7 
If  we  do  not  attribute  some  such  action  to  the  roots  of  plants,  it 
seems  difficult  to  explain  the  actions  of  many  manures.  When  a 
small  quantity  of  nitrate  of  soda  or  sulphate  of  ammonia  is  cast 
over  a  field  of  wheat  before  a  shower  of  rain,  the  roots  of  the  plant 
seem  to  take  up  the  greater  part  of  it  during  its  growth,  although 
the  manure  is  being  constantly  diluted  by  every  succeeding  shower. 
The  particles  of  the  nitrate  seem  to  be  absorbed  by  the  membranes 
of  the  roots  as  the  water  descends  through  the  soil, — something  in 
the  same  way  as  would  take  place  if  an  acid  were  in  solution,  and 
the  cell-membrane  composed  of  carbonate  of  lime.  It  is  clear  the 
roots  cannot  run  over  all  the  interstices  of  the  soil,  nor  is  the  soil 
at  any  time  exhausted  of  its  moisture. 

The  fact  that  fresh  urine  does  not  have  much  influence  on  pro- 
moting the  growth  of  plants,  indicates,  as  already  stated,  that  urea 
either  does  not  have  the  power  of  penetrating  the  cell-membrane 
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of  the  roots,  or  that  plants  do  not  have  the  power  of  assimilating 
this  substance.  In  both  cases  the  necessity  of  reduction  to  the 
inorganic  condition  is  essential.  Special  absorption,  as  already 
said,  implies  chemical  affinity  between  the  substances  in  solution 
and  the  roots  of  plants.  It  is  difficult  to  conceive  how  the  assimi- 
lation of  urea  or  any  other  matter  can  take  place,  unless  some 
affinity  exist  towards  other  substances  which  are  already  in  the 
plant.  Special  absorption  by  roots  and  assimilation  of  inorganic  sub^ 
stances  within  plants  may  be  considered  as  modifications  of  the  same 
law.  Inorganic  substances,  in  this  view,  therefore,  can  only  be 
assimilated  by  plants  under  the  influence  of  light;  and  mor- 
ganic  substances  can  only  be  specially  absorbed  by  the  roots  of 
plants. 

The  practice  followed  by  the  Italian  agriculturists  on  their  irri- 
gated meadows  must  appear  altogether  indefensible  if  special 
absorption  of  certain  matters  does  not  exist ;  nor  does  it  appear 
to  us  that  a  correct  theory  of  water-meadows  can  be  made  out  un- 
less this  principle  is  added. 

As  we  stated  in  a  former  article,  the  marcite  or  winter-meadows 
of  Northern  Italy  have  a  very  large  Quantity  of  water  flowing 
over  them.  They  are  frequently  dressed  with  liquid  manure  which 
has  been  stored  for  some  time.  It  is  a  very  common  practice,  too, 
to  manure  with  linseed-oil-cake,  reduced  to  powder,  and  mixed 
with  lime  iu  the  proportion  of  seven  of  the  former  to  one  of  the 
latter.  This  mixture  must  be  made  at  least  ten  days  before  it  is 
applied  to  the.  land,  in  order  to  promote  decomposition,  and  it  must 
be  applied  some  time  before  the  water  is  admitted  in  autumn.*  At 
that  season  the  grasses  cannot  take  up  one-tenth  of  the  water 
which  is  allowed  to  flow  over  the  fields,  and  unless  the  roots  really 
had  the  facultj  of  taking  up  a  greater  share  of  the  manure  than 
the  water  which  enters  the  roots,  and  is  evaporated  by  the  leaves, 
an  enormous  waste  of  manure  would  follow. 

Chevandier  and  Salv^tat^-f-  finding  that  two  waters  used  in  irri- 
gating meadows  produced  very  different  amounts  of  produce, 
analysed  them,  and  discovered  that  the  quantity  of  mineral  matters 
were  actually  larger  in  the  water  that  produced  less  grass.  They 
referred  the  good  qualities  of  the  water  not  only  to  the  larger 
quantity  of  organic  matter  which  they  contained,  but  more  parti- 
cularly to  the  larger  proportion  of  nitrogen  in  the  organic  matter. 
In  short,  the  organic  matter  was  nearer  the  inorganic  condition, 
and  the  process  of  decomposition  taking  place  more  rapidly  when 
subjected  to  aeration,  and  thus  permitting  the  roots  to  absorb  the 
inorganic  compounds  from  the  water,  as  the  leaves  do  from  the 
atmosphere.    The  good  effects  of  water  cannot  have  anything  to 

*  Italian  Irrigatum.    Captain  R  Baird  Smith.    Vol.  ii.  p.  95. 

t  TramacUon*  of  Highland  and  AgrieuUural  Society.     No.  zlv.  p.  330. 
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do  with  the  absorptive  powers  of  the  soil,  for  it  is  well  known  that 
irrigation  is  vastly  more  striking  in  its  effects  on  sands  than  on 
clays. 

Tanks,  then,  may  be  considered  as  necessary  to  ferment  liquid 
manure,  and  to  store  it  until  the  crops  to  which  it  is  applied  are 
in  an  active  state  of  growth.  Waste  is  a  necessary  consequence 
of  any  other  mode  of  procedure ;  and  we  believe  no  very  striking 
results  have  been  obtained,  unless  the  above  conditions  have  been 
attended  fo ;  and  further,  we  are  inclined  to  think  that  much  of 
the  disappointment  which  has  been  expressed  by  many  who  have 
tried  liquid  manure,  has  arisen  from  the  non-fulfilling  of  these  con- 
ditions, and  also  from  applying  liquid  manure  in  too  concentrated 
a  state  during  summer.  Liquid  manure  may  be  applied  to  clover 
and  grasses  in  autumn,  so  long  as  the  plants  are  in  a  growing  state, 
even  in  a  concentrated  form,  with  the  best  results ;  but  dilution  is 
required  in  summer,  because,  if  an  extra  quantity  of  moisture  is  not 
given,  especially  to  grasses,  they  do  not  have  the  power  of  ex- 
panding under  the  otherwise  favourable  conditions  m  which  they 
are  placed. 

No  amount  of  nitrate  of  soda  or  guano  applied  to  Italian  rye- 
grass, in  the  dry  form  of  ordinary  top-dressing,  has  been  able  to 
approach  the  amount  of  produce  which  Italian  ryegrass  has  pro- 
duced under  liquid  manuring.  It  is  needless  to  repeat  the  enor- 
mous quantities  of  grass  whicn  have  been  got  by  this  system.  But 
the  statement  of  Mr  Caird,  that  Italian  ryegrass,  under  this  system, 
is  capable  of  producing  20  tons  of  hay  per  acre,  is  sufficient  to 
demonstrate  how  far  all  the  results  with  mere  top-dressings  are 
outstripped  by  adding  a  certain  quantity  of  liquid. 

Since,  then,  however  liberally  we  may  apnly  guano  or  nitrate  of 
soda  to  our  grass  crops,  the  amount  of  prbauce  falls  far  short  of 
that  which  can  be  had  under  liquid  manuring,  it  is  evident  that  a 
given  quantity  of  ammonia,  largely  diluted  with  water,  acquires  a 
greater  fertilising  power.  Similar  principles  are  brought  out  in 
other  well-known  facts. 

A  ton  of  nitrate  of  soda,  though  it  only  contains  the  same  amount 
of  nitrogen  as  a  ton  of  guano,  is  about  double  the  price ;  yet  from 
the  nitrogen  being  in  a  more  available  form  for  wheat  and  grass,  its 
fertilising  power  for  these  crops  is  about  equal  to  two  tons  of  guano. 
If  by  any  process  we  could  make  the  fertilising  power  of  a  ton  of 
guano  equal  to  one  of  nitrate  of  soda  for  grass  or  wheat,  great 
economy  would  be  effected.  The  system  of  storing  liquid  manure 
in  tanks  for  the  purpose  of  fermenting,  and  keeping  it  until  the 
crops  are  ready  to  take  it  up  when  the  season  of  active  growth  has 
amved,  not  only  gives  ammoniacal  manures  as  great  an  effective 
power  as  nitrates,  when  applied  in  the  dry  state,  but  a  much 
greater — simply  because  by  no  other  means  can  so  much  grass  be 
grown  on  an  acre  as  has  been  done  under  irrigation  wi£  liquid 
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manure.  The  full  produciug  powers  of  ItaGan  rjegnm  csmicit 
be  obtained  hy  any  other  treatment. 

The  same  quantity  of  nitrogen  applied  in  well -fermented 
liquid  manure,  and  only  when  the  crops  are  in  a  growing  state, 
as  at  Myer  Mill,  has  a  fertilising  power  imparting  to  it  greater 
than  nitrate  of  soda,  and  vastly  greater  than  guano  when  sown 
over  the  land  in  dry  cultivation ;  we  suspect  that  the  liquid- 
manuring  system  which  Mr  Mechi  has  followed  at  Tiptree,  of 
throwing  the  unfermented  contents  of  his  tanks  over  the  land 
at  all  seasons,  though  it  may  be  in  accordance  with  the  views  of 
the  Commissioners  of  the  Board  of  Health,  is  not  the  proper  one. 
So  long  as  this  mode  is  followed,  Essex  cannot  be  saia  to  have  a 
fair  trial  of  liquid-manuring.  But  it  must  be  borne  in  mind  that 
the  growth  of  turnips  is  very  different  from  that  of  Italian  rye- 
grass. Maximum  crops  of  the  one,  on  good  deep  loams,  can  be  raised 
with  solid  manure,  but  not  the  other ;  indeed,  one  dressing  of  liquid 
manure  would  have  to  serve  for  the  turnip  crop,  and  it  would  re- 
quire to  be  applied  before  the  crop  was  put  into  the  ground,  because 
repeated  applications  would  batter  the  surface. 

The  application  of  rich  unfermented  manure  in  the  solid  form  is 
perhaps  the  best  for  the  turnip.  The  growth  of  this  plant  extends 
over  a  very  considerable  period,  and  the  process  of  aecomposition 
is  probably  quite  as  rapid  as  the  rate  of  development.  Not  so  with 
Italian  ryegrass,  which  grows  so  rapidly  in  summer  that  large 
supplies  of  food,  ready  for  assimilation,  must  be  given  at  intervals 
to  obtain  its  full  development. 

Liquid  manure  is  just  as  capable  of  raising  one  kind  of  crop  as 
another,  because  all  our  cultivated  crops,  being  in  a  great  measure 
composed  of  the  same  substances,  are  manured  by  the  same  sub- 
stances. The  habits  of  the  growth  of  cultivated  plants  are  very 
different,  and  therefore  the  modes  of  treatment  in  regard  to  man- 
ure must  be  adapted  to  suit  their  habits  in  our  highly  artificial 
systems. 

Carbonaceous  manures,  or  inferior  guano,  from  the  quality  they 
possess  of  only  slowly  yielding  up  the  nitrogen  they  contain  to  the 
wheat  plants,  are  more  economical,  so  far  as  nitrogen  is  concerned, 
when  applied  as  autumn  dressings,  than  better  and  more  soluble 
guanos.  Liquid  manure  cannot  be  applied  so  economically  to 
wheat  in  autumn,  because  waste  from  washing  must  to  a  certain 
extent  take  place.  Top-dressing  wheat  with  liquid  manure  is  out 
of  the  question. 

That  nitrate  of  soda  does  not  possess  any  other  merit  than  that 
of  bein^  in  the  most  available  form  for  spring-dressing  autumn- 
sown  wheat  or  grass,  is  pretty  evident,  from  the  fact  that  guano  is 
the  manure  almost  universally  used  for  manuring  spring  wheat,  as 
well  as  barley,  oats,  or  turnips.  Only  one  dressmg  of  liquid  man- 
ure could  be  advantageously  applied  to  any  of  these  crops,  which 
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would  not  diflfer  materially  from  solid  mannring.  In  regard  to 
mere  effect  in  raising  any  of  these  crops,  liquid  manure  cannot  be 
said  to  have  much  or  any  superiority,  for  it  must  be  recollected 
that  as  large  crops  of  either  nave  been  grown  with  solid  as  with 
liquid  manure.  On  these  grounds  we  consider  the  Commissioners 
of  the  Board  of  Health  have  put  forward  very  exaggerated  views  of 
the  merits  of  liquid  manure,  m  not  making  many  important  quali- 
fications of ^heir  statements : — ♦ 

"  The  more  minute  division  of  manures  in  the  liquid  form  facili- 
tates their  rapid  decomposition  and  complete  absorption  ;  and  there 
are  various  examples  to  show  that  one  load  of  solid  manure,  pro- 
perly liquified  with  sufficient  water,  will  have  four  times  the  fertil- 
ising power  that  it  would  have  if  applied  in  solid  form/* 

Can  this  system  of  liquid-manuring  be  recommended  for  general 
adoption  ?  Most  certainly  not.  In  all  districts  where  the  system 
of  feeding  cattle  in  open  courts  is  practised,  and  is  necessary  for 
converting  straw  into  manure,  liquid -manuring  is  not  to  be 
thought  of,  seeing  that  the  rains  must  have  displaced  what  escapes. 
The  liquid  is  obtained  by  deteriorating  the  quality  of  the  solid.  It 
is  only  in  those  cases  that  more  liquid  is  produced  on  a  farm  in 
feeding  cattle  than  can  be  absorbed  by  the  straw  that  the  question 
arises,  what  is  to  be  done  with  it  ?  Which  is  the  most  economical 
way  it  is  to  be  used  in  producing  crops  ?  There  are  very  few  dis- 
tricts in  Scotland  where  the  system  is  at  all  applicable,  and  indeed 
there  is  but  a  small  proportion  of  farms  where  more  liquid  at  the 
present  time  is  producea  than  can  be  absorbed  by  the  straw ;  still, 
there  are  many  farms  that  are  in  this  condition,  and  they  are  daily 
on  the  increase.  Potato  culture,  no  doubt,  in  some  particular  dis- 
tricts, has  turned  the  tide  in  an  opposite  direction. 

The  experiments  which  have  been  made  in  Ayrshire  and  other 
places  upon  a  very  large  scale,  in  liquid-manuring,  we  have  always 
regarded  as  being  exceedingly  interesting,  both  on  practical  and 
theoretical  grounds;  for  no  doubt  a  day  will  come  when  the 
quantity  of  stock  kept  on  our  farms  will  render  tanks  and  distri- 
buting apparatus  necessary.     It  will  be  strange,  indeed,  if  the 

*  The  BtrictareB  Professor  Johuston  made  when  this  subject  was  discussed  at  the 
East  Berwickshire  Farmers'  Club,  on  4th  January  1853,  have  much  truth  in  them. 
Alluding  to  the  Report  of  the  Board  of  Health,  he  says :  '*  I  must  say  that  upon  the 
face  of  that  Report  there  appears  an  attempt  to  show  only  one  side  of  the  question— 
I  do  not  say  from  design,  but  the  reporters  have  not,  I  think,  stated  the  case  in  the 
fair  manner  which  would  justify  a  practical  man  to  take  it  up.  It  is  because  of  the 
statements  contained  in  this  Report  that  a  more  favourable  impression  has  been  made 
on  the  minds  of  many  proprietors  as  to  the  merits  of  the  system  Ihan  I  think  it 
deserves,  and  that  they  have  been  thereby  induced  to  incur  expenses  with  which  I 
scarcely  think  the  profit  will  be  commensurate/'  The  system  has  been  recommended 
where  it  is  not  at  all  applicable;  and  we  think  the  Berwickshire  Farmers^  Club 
were  not  without  blame,  when  the  subject  was  so  well  brought  before  them,  not  to 
have  met  many  of  the  positions  taken  up  by  the  Board  of  Health,  in  a  series  of  reso- 
lutions, stating  the  practical  aspects  of  the  questiou. 
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steam-engine  will  stand  idle  while  the  distribution  of  liquid-manure 
goes  on  by  the  old  method,  with  all  its  uncertainties. 

It  is  commonly  said  that  the  climate  of  the  eastern  parts  of  our 
island  is  not  so  well  adapted  for  liquid-manuring  as  tne  western. 
Indeed^  various  parties  have  argued  with  us  that  the  experiments 
in  our  own  county,  at  Burnturk,  favour  this  view,  and  that  it  is 
useless  to  contend  against  this  natural  defect.  That  a  dry  climate 
is  not  so  well  suited  in  many  respects  for  liquid-manuring  cannot 
be  doubted.  But  how  far  does  this  objection  really  extend  ?  Not 
farther,  certainly,  than  the  mere  amount  of  dilution  required,  or 
rather,  the  greater  quantity  of  water  which  must  be  supplied  to 
compensate  for  a  smaller  fall  of  rain,  or  a  dryer  atmosphere.  These 
natural  defects  are  completely  overcome  in  Italy,  and  we  know 
from  the  habits  of  Italian  ryegrass,  that  something  short  of 
complete  submersion  suffices  for  maintaining  this  plant  in  all  its 
exuberant  growth.  After  a  full  supply  of  water  is  obtained  at 
Burnturk,  we  shall  then  expect  to  have  the  question  answered. 
What  is  the  extra  amount  of  artificial  watering  required  in  Fifeshire 
to  produce  as  great  a  crop  of  Italian  ryegrass  as  can  be  done  in 
Ayrshire  ?  So  long  as  we  hear  so  much  about  the  deficiency  of 
climate,  so  much  the  gi*eater  is  the  propensity  to  overlook  the  real 
elements  of  success. 

It  would  be  out  of  place  here  to  enter  into  lengthened  calcula- 
tions as  to  the  economy  of  the  new  method  of  distribution. 
Difficulties  are  encountered  by  those  who  make  trials,  which  calcu- 
lations cannot  reach.  The  liability  of  the  apparatus,  such  as  the 
hose,  to  get  out  of  order,  renders  the  whole  process  far  from  being 
an  easy-working  one.  But  tlie  results  of  the  system,  viewed  in 
the  mere  production  of  crops,  have  been  seen  and  appreciated,  and 
simpler  methods  will  no  douot  take  the  place  of  those  which  are 
more  imperfect. 

Indeed,  we  have  got  something  more  than  mere  glimpses  of  the 
economy  in  the  distribution  of  liquid  manure  by  the  hose  and  the 
jet.  Moderate  calculations  founded  on  results  represent  the  ex- 
pense of  distributing  a  ton  of  liquid  manure  by  this  process  at  2d.,* 
while  by  horse  and  cart  it  is  6a.  per  ton.  Now,  it  seems  to  have 
been  demonstrated  that  liquid  manure  in  summer  must  be  largely 
diluted  with  water  to  render  it  certain  in  its  results — say  three 
times  its  bulk  of  water  is  required:  thus  it  would  take  2s.  to 
apply  this  to  the  land  by  horse-power,  and  8d.  by  hose  and  jet. 

When  one  has  examined  the  condition  of  the  farm  of  Cunning 
Park  in  Ayrshire,  and  taken  a  survey  of  the  whole  arrangements 
for  giving;  the  manure  its  greatest  fertilising  value,  it  would  be 
very  hard  to  suggest  another  method  by  which  the  oarren  sands 
on  that  farm  could  have  been  brought  more  rapidly  or  more  eco- 

*  Blr  llUne  Home's  Report,  read  befoie  the  Berwickahire  Farmers'  Club. 
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nomicallj  under  the  dominion  of  fertility  than  hj  the  system  which 
Mr  Telfer  has  followed. 

The  experiments  which  have  been  made  on  so  many  farms  in 
Ayrshire  m  distributing  manure  by  the  hose  and  jet  are  of  the 
most  interesting  character,  viewed  in  reference  to  the  saving  of 
the  sewerage  of  towns.  The  diflSculties  which  arise  in  carrying 
out  the  system  for  the  farm-drainings  or  for  the  town-sewerage 
are  all  of  a  mechanical  nature.  Professors  Way  and  Anderson 
give  us  no  hope  that  any  methods  which  have  for  their  end  the 
precipitation  of  the  valuable  materials  in  town-sewerage,  and  con- 
version into  solid  manure,  is  likely  to  be  successful.  The  agency 
of  water,  as  a  means  of  distributing  the  sewerage  of  towns  over 
the  fields,  appears  therefore  the  only  one  calculated  to  effect  so 
desirable  an  end. 

After  looking  carefally  over  the  Eeport  of  the  Board  of  Health, 
we  cannot  say  they  have  been  successiul  in  showing  that  the  appli- 
cation of  the  hose  and  jet  by  steam-power  is  preferable  to  the 
meadow  system,  where  the  latter  can  be  carried  out.  The  meadow 
system  possesses  one  great  advantage,  that  it  economises  space,  as 
under  no  other  crop  can  so  larse  an  amount  of  manure  be  yearly 
applied  to  a  ^iven  space,  and  yield  so  large  a  net  return.  On  these 
grounds  Mr  Smith  of  Deanston  recommended  that,  where  a  natu- 
ral fall  did  not  exist,  the  sewerage  of  towns  should  be  raised  by 
scoop-wheels,  such  as  drain  the  fens  of  Lincolnshire,  and  applied  to 
the  raising  of  grass.  This  seems  to  be  the  most  practicalble  plan 
that  has  yet  been  proposed  in  dealing  with  this  dimcult  but  impor- 
tant subject. 


COUNT  DE  GOURCrS  AGRICULTURAL  TOUR* 

The  progress  of  husbandry  on  the  Continent  must  ever  be  a 
matter  of  oeep  interest,  not  only  to  the  British  agriculturist,  but 
also  to  our  statesmen  and  philanthropists.  Although  its  condition 
must  necessarily  vary  greatly  over  so  extensive  an  area,  and  in 
circumstances  so  diversified,  it  is  satisfactory  to  find  that,  upon  the 
whole,  it  is  progressive,  and  in  some  quarters  it  is  so  in  a  re- 
markable degree.  This  is  the  case  more  especially  in  some  of  the 
more  northern  countries, lying  in  latitudes  nearly  parallel  to  our  own, 
where  somewhat  similar  physical  conditions  require  analagous  modes 
of  culture.  To  the  south  of  the  Alps,  or  rather  to  the  south  of  the 
ideal  line  which  may  be  regarded  as  dividing  the  countries  of  milk 
and  butter  from  those  where  they  are  supplanted  by  oil — soil,  and 

•  Voyage  AgriedU  en  France,  AUemagne,  Hongrie^  Bohhne,  Bdgique,  Par  Lb 
CoMTB  Conrad  db  Govbct.    Paris. 
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climate,  and  productions,  assume  so  different  a  character,  that  agri- 
culture necessarily  changes  along  with  them,  and  acquires  marked 
features  of  distinction.  Volcanic  soils  and  southern  suns,  with 
alternations  of  seasons  in  which  winter  is  only  a  subdued  form  of 
summer,  give  to  these  countries  much  in  common  with  intertropical 
regions ;  and  it  is  only  the  more  general  principles  of  husbandry, 
such  as  are  laid  down  by  Virgil  in  his  Oeorgica^  that  apply  to 
them  equally  with  more  northern  lands,  and  which  indeed  are  of 
universal  application.  The  state  of  the  art  in  our  own  Islands, 
and  in  neighoouring  parts  of  the  mainland,  must  always  have  a 
dose  connection  :  they  will  mutually  act  and  react  upon  each  other, 
and  any  important  discovery,  or  improvement  in  practice,  made  by 
either,  will  speedily  become  the  common  property  of  both. 

In  the  relation  in  which  they  have  hitherto  stood  to  each  other, 
in  this  point  of  view,  the  Continent  has  been  incalculably  the 
gainer.  In  this  important  art,  as  in  so  many  others,  Britain  has 
been  the  eminence  on  which  light  first  strudc,  from  which  it  has 
been  reflected,  and  diffused  among  the  nations.  And  it  is  gratify- 
ing to  reflect  that,  while  advancing  ourselves,  we  have  carried 
others  along  with  us :  that  in  benefiting  ourselves,  we  have  so 
largely  benefited  others.  The  chief  ambition  for  a  length  of  time 
among  continental  agriculturists  has  been  to  imitate  British,  and 
especially  Scottish  agriculture ;  and,  wherever  circumstances  ad- 
mit of  It,  our  own  methods  are  pretty  generally  in  operation. 
In  almost  every  part  of  the  Continent  where  husbandry  is  flour- 
ishing, we  now  find  that  British  implements  are  well  known, 
and  many  of  those  which  have  the  latest  improvements  have  been 
introduced.*  This  is  likewise  the  case  with  the  most  approved 
breeds  of  horses,  cattle,  sheep,  and  pigs;  and  Durham  bulls, 
Clydesdale  horses,  Soutfadowns,  and  Essex  pigs,  are  almost  as 
familiar  names  on  the  banks  of  the  Rhine^  Elbe,  and  Danube, 
as  in  their  native  localities.  Tile-draining  is  also  practised,  and 
will  probably  come  rapidly  into  general  use,  for  the  want  of  effi- 
cient draining  is  found  to  be  one  of  the  greatest  defects  in  their  sys- 
tem. M'Cormick's  reaping-machine  seems  to  have  been  known  and 
appreciated  in  Germany  as  early  as  in  this  country.  An  intelligent 
agranome  near  Namur,  M.  Mertens,  proposes  next  year  to  employ 
a  steam-engine,  and  work  by  its  means  a  number  of  ploughs 
without  the  aid  of  horses.  Guano  and  artificial  manures  are 
occasionally  employed  in  many  parts  of  the  Continent ;  but  in  a 
considerable  district  of  Germany,  traversed  by  Count  de  Gourcy, 
the  former  appeared  to  be  absolutely  unknown. 

But,  though  late  in  commencing  the  career  of  improvement,  there 
is  every  reason  to  believe  that  the  progress  of  many  of  the*  con- 

*  Germany,  according  to  Connt  de  Goarcy,  is  an  exception  to  this  remark ;  for  he 
says,  ^  that  he  conld  not  see  without  regret  and  surprise  that  it  was  in  general  so  far 
behind  in  agrionUnral  implements/  (p.  310.) 
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Omental  nations  will  be  rapid.  With  the  example  we  have  set 
to  them,  and  the  knowledge  they  derive  from  ub,  they  start  from 
a  high  vantage-ground ;  and  when  thej  have  incorporated  our 
processes,  as  &r  as  applicable,  with  their  own,  they  will  be  in  pos- 
session of  a  very  complete  system.  Their  agriculture  has  a  much 
wider  range  than  ours;  their  .soil  and  climate  are  much  more  di- 
versified, and  many  branches  have  risen  into  primary  importance 
which,  in  a  practical  sense,  are  quite  unknown  amongst  us.  The 
traveller  continually  meets  with  crops  to  which  his  eye  is  unac- 
customed in  this  country :  a  vast  extent  of  beetroot  and  colza  (a 
variety  of  Brasaica  oleraceajj  hemp,  tobacco,  poppy,  millet,  madder, 
gold  of  pleasure  (Qmielina  8(»tiva)y  &c.;  and,  not  the  least  con- 
spicuous, large  fields  of  Indian  com  :  even  rice  has  been  introduced, 
and  has  been  found  to  succeed  perfectly  in  the  neighbourhood  of 
Bordeaux.  If  France  be  at  present  behind  some  other  conti- 
nental countries,  such  as  Flanders,  in  her  agricultural  condition, 
it  seems  highly  probable  that  she  will  not  only  ere  long  make 
up  her  lee-way,  but  even  take  a  lead  in  the  advancing  movement. 
Many  of  the  most  important  elements  of  success  are  within  her 
reach,  and  she  is  now  diligently  and  judiciously  availing  herself 
of  them.  Her  economical  chemistry  has  long  been  in  an  ad- 
vanced state,  and  a  systematic  knowledge  of  the  branches  of 
natural  history  bearing  on  agriculture  is  much  more  general  than 
among  us.  She  not  only  has  a  system  of  agricultural  education, 
•of  which  we  have  scarcely  even  the  vestige,  but  it  appears  to 
be  coextensive  with  the  rural  population,  and  to  meet  their  pre- 
sent requirements.  She  possesses  three  Regional  Schools,  each  of 
them  of  considerable  extent,  with  a  suitable  staff  of  professors, 
whose  prelections  are  further  illustrated  by  several  "  repetiteurs," 
whose  office  may  be  said  nearly  to  correspond  to  that  of  domestic 
tutors.  Rural  economy  and  agricultural  legislation  form  the 
subjects  of  one  class  of  lectures  ;  practical  agriculture,  that  of 
another  ;  a  thii-d  consists  of  ^^  Zootechnie,^'*  or  treatment  of  animals ; 
a  fourth  series  is  devoted  to  botany,  chemistry,  and  geology;  while 
a  fifth  comprehends  engineering,  as  applied  to  farm  buildings  and 
operations.  While  these  Regional  schools  are  suited  to  the 
better  class  of  farmers,  the  farm  schools  again  bring  agricultural 
instruction  within  the  reach  of  nearly  all  who  are  willing  to  make 
an  effort  to  attain  it.  They  amount  at  present  to  fifty,  and  are 
distributed  over  the  country  at  convenient  intervals.  As  should 
be  the  case  with  every  great  national  interest,  affecting  so  vitally 
the  welfare  of  the  community,  a^culture  in  France  is  placed 
under  the  charge  of  a  special  minister ;  and  this  department  has 
the  benefit  of  that  direct  superintendence  arising  from  a  judicious 
distribution  of  official  duties,  the  want  of  which  is  often  so  pain- 
fully manifested  in  our  own  country.  One  of  the  means  by  which 
this  member  of  the  government  is  guided  in  his  proceeuings,  is 
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special  reports  drawn  up  by  competent  parties,  and  In  this  the 
French  have  acquired  great  skiiL  Of  this  we  have  had  examples 
in  the  excellent  accounts  they  have  given  of  our  Agricultural  Shows, 
and  the  state  of  husbandry  in  Scotland  in  the  present  day.  They 
are  much  in  the  habit  of  visiting  other  countries,  and  conveying  the 
knowledge  of  whatever  is  new  or  useful  to  their  countrymen. 

One  of  these  agricultural  tourists  is  Count  de  Gourcy,  the  title 
of  whose  work  we  have  given  above.  He  has  been  an  extensive 
traveller  and  diligent  observer,  and  the  volume  in  question  embodies 
the  result  of  his  observations  during  a  recent  tour  through  various 
parts  of  Europe.  Several  works  of  a  similar  kind  have  preceded 
the  present  one,  his  experience  has  therefore  been  extensive,  and 
he  is  well  qualified  to  give  comparative  views  of  the  state  of 
agriculture  in  different  countries.  He  appears  to  be  well  ac- 
quainted with  the  state  of  the  art  in  Britain,  and  we  have  thought 
that  a  few  notices  from  his  work  may  be  useful  and  interesting 
to  our  readers. 

There  is  one  department  of  rural  economy  which,  as  practised 
on  the  Continent,  is  considerably  different  from  our  own,  In  some 
respects  perhaps  superior,  and  from  the  consideration  of  which  we 
may  derive  some  hints  deserving  of  our  attention, — that  is  the 
mode  of  treating  cattle,  particularly  milch  cows.  The  system, 
however,  seems  to  have  originated  in  the  vast  supply  of  fodder 
and  other  feeding  substances  which  the  mode  of  farming  supplies, 
and  in  this  respect  we  cannot  expect  to  be  placed  on  the  same 
footing.  One  source  of  this  supply  is  from  irrigating  meadows, 
which  in  some  places  is  carried  on  to  a  great  extent.  One  of  these 
irrigated  tracts,  on  the  banks  of  the  Moselle,  is  described  by  M.  de 
Gourcy.  It  consists  of  upwards  of  1200  acres,  and  it  will  convey 
some  idea  of  the  labour  and  expense  required  to  complete  this  un- 
dertaking when  we  mention  that  the  course  of  the  river  was  turned 
several  times.  The  result  has  been,  that  the  most  arid  sandy 
tracts  were  soon  covered  with  turf,  and  very  indifferent  and  un- 

{)roductIve  land  converted  into  beautiful  meadows.  A  few 
eguminons  seeds  were  sown  among  the  grass,  and  especially  white 
clover, — ^also  English  and  Italian  ryegrass.  The  third  year,  a 
crop  of  from  3000  to  4000  kilogrammes  of  dry  hay  was  obtained 
from  every  2^  acres.  On  the  oldest  of  these  meadows,  three  oxen 
of  large  size  were  fattened  on  2^  acres,  and  it  was  expected  that 
foar  would  be  fattened  on  a  similar  space.  Similar  meadows  are 
frequently  mentioned  by  M.  de  Gourcy ;  and  he  states  that  they 
are  cut  three  or  four  times  a-year. 

Maize,  or  Indian  corn,  is  another  source  of  supply  ;  of  all  cul- 
tivated plants  it  yields  the  greatest  amount  of  forage.  It  is  often 
grown  for  this  purpose  alone ;  but  much  of  the  foliage  may  be 
removed  for  use  without  injuring  the  gi*ain.  According  to  our 
author,  '^  when  cultivated  for  green  forage,  it  furnishes,  from  an 
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equal  extent  of  surface,  a  quantity  double  that  of  clover,  even 
when  the  latter  ia  cut  three  times  in  the  year,"  (p.  113.)  "  When 
cultivated  for  forage,  it  is  sown  like  the  cereals,  with  a  space  of 
five  or  six  centimetres  between  the  lines.  It  continues  to  be  sown 
for  forage  up  to  the  beginning  of  August ;  and  it  was  stated  to 
me,  that  a  surface  of  45  ares  had  produced  32,000  kilogrammes  of 
this  excellent  fodder;  and  that  a  field  of  157  ares,  under  the 
same  crop,  had  fed  for  a  month  68  head  of  large  cattle,"  (p.  167.) 
^'  It  is  cultivated  on  the  lands  of  M.  de  Saint  Sauveur,  near  Fri- 
bourg,  in  such  quantity  that  the  cattle  are  fed  upon  it  exclusively 
up  to  the  end  of  October.  This  kind  of  food  becomes  more  agree- 
able to  the  animals  after  it  has  been  subjected  slightly  to  the  in- 
fluence of  frost.  A  strong  manuring  is  necessary  in  order  to 
obtain  an  abundant  crop  of  this  excellent  forage,  which  the  cattle 
prefer  to  every  other.  It  yields  much  milk  to  cows,  makes  calves 
grow  and  thrive,  and  is  wonderfully  fitted  for  fattening  oxen, 
which,  besides  this  forage,  receive  only  a  daily  allowance  of  five 
litres  of  a  mixture  of  colza-cake,  and  different  farinaceous  sub- 
stances," (p.  124.)  Now,  it  is  important  to  observe  that  certain 
varieties  of  Indian  com  have  been  grown  both  in  England  and 
Ireland ;  and,  in  favourable  seasons,  the  grain  has  been  known  to 
ripen.  It  could  not  be  recommended,  however,  as  a  com  crop  in 
this  country  ;  but  there  can  be  little  doubt  that  it  would  grow  to 
a  sufficient  size  to  form  a  valuable  addition  to  our  green  crops.  Its 
utility  in  other  countries,  as  shown  in  the  above  extracts,  should 
be  an  inducement  to  attempt  its  cultivation  here. 

The  distilleries,  and  more  especially  the  numerous  and  most 
extensive  "  Sucreries,'**  or  sugar-manufactories — the  latter  of  which 
form  a  feature  in  Continental  agriculture,  which  has  no  counter- 
part here — likewise  yield  numerous  substances  for  feeding  cattle. 
The  cultivation  of  beetroot,  to  supply  these  sugaries,  is  one  of  the 
most  important  branches  of  mral  economy.  An  establishment 
near  Grenoble  employs  upwards  of  11,000  acres  of  land  in  the 
cultivation  of  beetroot;  the  immense  Sugarie  of  Saint-Niklos, 
which  employs  5000  people  in  the  works,  and  in  cultivating  the 
lands  annexed  to  it,  makes  use  of  two  millions  of  Austrian  quintals 
of  beetroot — equal,  at  fifty-six  kilogrammes  the  quintal,  to  112 
millions  of  kilogrammes.  Similar  works,  though  of  inferior 
magnitude,  abound  in  most  of  the  European  states.  The  leaves 
are  employed  in  feeding  cattle,  and  likewise  the  residue  of  the 
roots,  after  they  have  been  subjected  to  the  processes  of  the  manu- 
factory. Colza,  also,  another  important  crop,  affords  excellent 
green  food  for  cattle,  and  its  cake,  after  the  oil  is  expressed,  is  of  a 
very  fattening  quality. 

These,  as  well  as  a  variety  of  forage  plants  which  are  little  or 
not  at  all  cultivated  in  this  country,  afford  great  facilities  for  feed- 
ing cattle.   They  are  generally  kept,  therefore,  to  use  our  author  s 
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phrase,  in  permanent  stabulation ;  never  taken  out  except  to  get 
the  air,  and  exercise  their  limbs.  In  many  farms,  where  the 
cereals  are  not  reared,  tbej  are  not  even  supplied  with  litter  in 
their  stalls,  but  lie  on  a  flooriug  of  planks,  a  little  inclined,  and 
grooved  transversely  to  prevent  them  slipping.  Their  food  gene- 
rally consists  of  a  mixture  of  different  substances ;  and,  when 
there  is  a  distillery  or  sugar-manufactory  connected  with  the  farm, 
the  liquid  food  is  frequently  conveyed  into  the  mangers  by  means 
of  pipes.  The  fodder  is  frequently  chopped,  and  a  mixture  of 
farinaceous  substances  is  usually  given,  sometimes  as  much  as  five 
litres  a-day  fa  litre  is  about  If  of  an  English  pint).  M.  de  Gourcy 
gives  the  following  account  of  the  cattle,  and  the  mode  of  feeding, 
on  the  farm  of  M.  de  Yitard,  near  Leuze,  in  Belgium.  ^'  The  fai-m 
contains  about  225  acres ;  the  cattle  consist  of  20  oxen  for  work, 
of  the  Fumes-ambacht  breed ;  and  20  milch-cows,  of  which  three- 
fourths  are  Durham  cross-breeds.  From  14  to  20  of  the  work- 
oxen  were  purchased  at  Liege,  and,  being  intended  for  fattening, 
they  are  not  fatigued  with  work.  This  is  the  reason  they 
are  so  numerous.  They  are  two  years  old,  and  cost  320  francs 
the  pair.  M.  de  Vitard  rears  this  year  18  calves ;  two  males  and 
a  female  are  of  the  pure  Durham  race;  the  rest  are  one- 
half  or  one-fourth  of  the  Durham  blood.  Without  reckoning 
pigs,  but  including  eight  horses,  he  rears  about  130  beasts,  large 
and  small,  on  the  produce  of  162  acres.  He  keeps  no  sheep.  I 
do  not  believe  that  there  is  to  be  found  on  the  Continent  a  culti- 
vator who  succeeds  so  well  in  fattening  cattle.  By  mixing  differ- 
ent kinds  of  food,  he  renders  it  more  agreeable  as  well  as  more 
profitable  to  the  animals.  He  boils  together  a  mixture  of  farina- 
ceous substances  in  the  following  proportions : — Malted  barley,  ten 
parts ;  bean  meal,  six  ;  rye  meal,  six ;  farina  of  beech-mast  cake, 
six ;  meal  of  linseed,  one ;  colza -cake  in  powder,  one :  in  all. 
thirty  parts.  He  adds  to  the  mixture,  before  it  is  boiled,  chopped 
forage,  consisting  of  straw,  clover-hay,  bean-stalks,  the  pons  of 
colza,  &c. ;  roots  are  mixed  with  these  in  winter,  and  fresh  fodder 
in  summer.  Only  half  of  the  dry  fodder  is  boiled ;  the  rest  is 
added  to  the  boiled  mixture  as  it  comes  out  of  the  boiler,  which 
assists  rumination.  Before  giving  this  food  to  the  cattle,  it  is 
allowed  to  simmer  ten  or  twelve  hours  in  a  well-closed  cistern," 
(p.  350.)  Dr  Lang^,  whose  farm  is  at  Windhauseroff,  in  Germany, 
states,  *'That  his  fattening  cattle  gain  in  weight  1  kilogramme 
for  every  20  kilogrammes  of  food  consumed  by  them  beyond 
the  ration  of  ordinary  sustenance  —  a  ration  which  he  estimates 
at  l4  for  100  kilogrammes  of  the  living  weight.  An  allow- 
ance of  3  kilogrammes  S  for  100  kilogrammes  of  the  weight 
of  the  animal,  constitutes  what  he  calls  the  nominal  ration  for 
working  oxen,  milch  cows,  and  growing  cattle ;  the  nominal  ra- 
tion of  fattening  cattle  ought  to  be  at  least  4  for  every  100  of  their 
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weight, — when  it  is  possible  it  ought  to  be  carried  as  far  as  6  for  100 ; 
but  M.  Lang^  assures  us  that  very  few  animals  can  be  brought  to 
consume  such  an  allowance.  His  system  is,  to  cause  fattening  beasts 
to  consume  the  greatest  quantity  of  food  possible.  To  bring  them 
to  this  point,  it  is  necessary  to  give  them  large  quantities  of  cake, 
and  diflFerent  kinds  of  farinaceous  substances,'^  (p.  100.) 

The  cows  in  greatest  esteem  are  those  of  the  Swiss,  Bernese, 
Flemish,  Breton,  and  Norman  breeds.  They  are  often  crossed 
with  the  Durham,  and  occasionally  with  the  Dutch  breeds ;  and 
various  other  kinds,  such  as  the  Tyrolese,  Hungarian,  &c., 
are  met  with.  The  quantity  of  milk  is  often  very  considerable, 
varying  from  15  to  34  litres  a-day :  the  average,  with  good 
cows,  may  perhaps  be  stated  at  about  26  litres  a-day.  M. 
de  Gourcy  has  a  high  opinion  of  the  Tyrolese  breed.  The 
Mayor  of  Selloritz,  who  keeps  320  cows,  informed  him  that  the 
Bernese  gave  most  milk ;  but  that  some  of  the  Tyrolese  breed 
were  nearly  equal.  "  This  race,"  he  says, "  pleased  me  much ;  their 
legs  are  short,  and  their  forms  very  regular.  They  are  of  a  beau- 
tiful uniform  red  colour,  without  any  spota  I  regret  much  that 
neither  the  Tyrol  cow,  nor  the  Dutch  race,  are  included  in  the 
numerous  collection  of  cattle  in  the  Agricultural  Institute  at  Ver- 
sailles." On  the  property  of  Dr  Ci-usius,  of  the  Chateau  de  Saalis, 
our  author  found  that  a  dairy  of  112  cows  yielded  a  gross  produce, 
in  the  course  of  the  year  1849-50,  of  not  less  than  15,872  francs, 
the  most  profitable  item  being  Gruyfere  cheese,  of  the  value  of 
7,645  francs.  "  These  cows,"  he  adds,  "  are  of  the  medium  weight 
of  500  kilogrammes.  Their  ration  is  calculated  to  be  equivalent 
to  15  kilogrammes  of  dry  hay.  They  are  managed  during  the 
winter  in  the  following  manner: — At  four  o'clock  in  the  morning 
the  byres  are  cleaned ;  at  five  o'clock  the  cows  get  a  little  straw, 
then  a  feed  of  cooked  food :  they  are  milked  at  seven  o'clock. 
During  this  operation  they  receive  hay ;  at  noon,  cut  beetroots 
mixed  with  chopped  straw.  In  the  afternoon  the  treatment  of  the 
morning  is  renewed.  The  cows  get  hay  during  the  night ;  they 
are  milked  twice  a-day. 

"  The  experiment  of  food  fermented  up  to  the  vinous  state,  has 
been  tried  on  20  cows,  for  five  months ;  20  others,  chosen  as  like 
as  possible  to  the  former,  received  at  the  same  time  the  same  food 
not  fermented.  The  first  lot  produced  34  hectolitres  of  milk,  while 
the  second  yielded  42,"  (p.  284.)  In  those  farms  where  special 
attention  is  paid  to  the  cows,  a  Swiss  cattle-man  is  brought  from 
Switzerland  to  attend  on  such  as  are  brought  from  that  country. 

An  epizootic  malady  attacks  the  cattle  in  Germany  and  other 
parts  of  the  Continent,  and  is  often  very  destructive.  M.  de 
Gourcy  states  that  on  one  farm  the  whole  stock,  amounting  to  145 
beasts,  was  carried  oflf,  except  five.  This  formidable  disease, 
named  by  the  Germans  die  Loser  Dwrre^  is  so  very  infectious  that, 
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i^lien  it  breaks  out  in  any  locality,  all  the  people  employed  in 
tending  the  cattle  are  prevented  holding  any  intercourse  with 
others ;  the  gates  of  the  farm  are  closed,  and  they  are  shut  up 
with  their  charge.  They  furnish  the  cows  with  all  they  need,  but 
are  interdicted  from  setting  foot  b.eyond  the  court,  so  much  do 
they  dread  the  diffusion  of  the  tainted  air.  M.  de  Gourcy  had  an 
opportunity  of  being  present  at  an  autopsy  of  a  valuable  cow, 
which  had  been  carriea  off  by  this  disease.  It  had  been  contracted 
while  at  pasture,  from  some  homed  beasts  brought  from  the  neigh- 
bourhood of  Pesth  by  a  butcher  of  the  place,  although  they  did  not 
approach  very  near  it.  According  to  the  veterinarian  who  made 
the  examination,  the  disease  is  an  inflammation  of  the  stomachs, 
more  especially  the  fourth.  The  food  in  it  becomes  completely 
dry;  the  interior  membrane  of  the  stomach  continues  collapsed 
even  after  it  has  been  extracted ;  the  liver  is  softened,  and  of  a 

{rellowish  colour ;  the  interior  vessels  are  full  of  blood ;  the  bile 
i(|uid,  and  its  green  colour  changed  into  yellow.  The  animals 
seized  with  this  maladjr  are  dull ;  they  cease  to  eat ;  a  burning 
thirst  devours  them  ;  diarrhoea  soon  comes  on ;  the  milk  diminishes 
in  quantity,  then  becomes  dried  up  altogether.  The  Doctor  adds, 
that  this  disease  is  exceedingly  contagious ;  neither  purgatives  nor 
any  irritating  medicine  must  be  given ;  the  only  efficacious  remedy 
consists  of  oily  and  mucilaginous  drinks.  Among  the  cattle  seized, 
if  left  to  themselves,  from  fifty  to  seventy  in  the  hundred  usually 
recover.  The  race  of  the  steppes,  the  same  as  the  Hungarian,  is 
that  in  which  the  greatest  number  of  cures  are  effected  ;  those  of 
the  Swiss  breed  recover  with  much  greater  difficulty. 

M.  le  Baron  Mortens,  of  the  Chateau  d'Ostin,  near  Namur,  is  a 

freat  partisan  of  the  homoeopathic  system  of  treating  diseases :  he 
as  applied  it  to  the  treatment  of  cattle,  and  he  assures  our  author 
that  he  has  found  it  succeed  wonderfully. 

The  rotation  of  cropping  is  usually  very  different  from  ours,  as 
might  be  expected  from  the  different  kinds  and  greater  variety  of 
the  crops  reared.  It  extends  from  5  to  6,  to  a  series  of  13  or  14 
years.  A  few  instances  of  the  succession  of  Continental  cropping 
may  be  interesting.  M.  de  Saint  Saveur,  who  possesses  a  farm  not 
far  from  Fribourg  (in  Brisgau)  adopts  a  6  years  rotation,  namely, 
Ist  year,  colza,  beet,  carrots,  or  potatoes,  strongly  manured ;  2d, 
barley,  or  March  wheat ;  3d,  clover  ;  4th,  wheat ;  5th,  Indian  com, 
vetches,  poppies,  manured ;  6th,  rye,  to  which  succeeds  a  crop  of 
red  clover  or  turnips.  M.  Weber,  near  Baden,  follows  a  rotation 
of  8  years ;  Ist  year,  weeded  crops,  consisting  of  potatoes,  In- 
dian corn  for  forage,  and  a  mixture  of  vetches,  pease,  and  oats,  for 
fodder;  2d,  wheat ;  3d,  red  clover,  cut  thrice ;  4th,  wheat;  5th, colza, 
manured ;  6th,  wheat ;  7  th,  beet,  and  poppies  sown  in  lines  with  half 
manure ;  8th,  oats.  ^^  His  poppies  sown  in  lines,  he  informs  me, 
yield  more  grain  than  when  sown  broadcast,  although  the  latter 
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appear  to  be  thicker.  His  oats  are  magnificent;  they  are  tliC 
white  Hungarian  species ;  and  he  follows  them  with  a  crop  of  red 
clover,  replaced,  the  first  year  of  the  rotation,  by  the  Indian  corn 
and  mixture  of  leguminous  plants.''  (p.  115).  As  an  example  of  a 
14  years  rotation,we  give  that  of  Dr  Langdat  Windhauserhoff,  Ist, 
fallow,  manured  with  23,000  kil.  of  dung  per  hectare ;  2d,  colza, 
sown  in  lines  and  twice  weeded;  3d,  rye ;  4th,  vetches ;  6th,  weeded 
crops,  with  the  quantity  of  dung  just  mentioned  ;  6th,  barley ;  7tb, 
8th,  and  9th,  lucerne,  mixed  with  sainfoin;  10th,  potatoes;  11th, 
Indian  com,  barley  or  oats ;  12th  and  13th,  white  clover,  mixed 
with  grasses,  pastured  with  sheep ;  14jth,  wheat. 

A  peculiar  method  of  drying  clover,  and  other  green  crops,  is 
followed  in  some  parts  of  the  Continent ;  and  perhaps  some  similar 
plan  might  be  adopted  with  advantage  in  our  stormy  and  variable 
climate.  Our  author  first  observed  it  on  the  property  of  the  Mar- 
grave Maximilian  of  Baden,  near  Carlsruhe.  It  consists  of  a  kind 
of  frame  or  rack  formed  of  three  poles  about  3  metres  33  cen- 
timetres in  length.  Two  of  these  poles  bear  a  row  of  pegs,  about 
60  centimetres  from  each  other,  commencing  at  one  metre  from 
the  ground.  The  third  has  two  rows  of  pegs  placed  at  the  same 
height  as  the  preceding ;  a  strong  peg  unites  the  three  poles  at  the 
top.  This  tripod  is  set  upright,  placing  the  bottom  of  the  poles 
at  proper  distances.  Poles  of  sufficient  length  are  placed  on  this 
frame  at  different  heights,  having  for  their  point  of  support  two  of 
the  pegs  of  the  poles ;  the  whole  length  of  these  poles  is  thus  fur- 
nished with  projecting  sticks  or  pegs.  On  the  evening  of  the  day 
on  which  they  begin  to  mow  tlie  clover  or  lucerne,  the  whole  of  the 
forage  cut  in  the  morning  and  lying  in  swathes  is  lifted  and  put 
upon  this  frame  on  the  traverses.  Care  is  taken  to  begin  with  the 
lowest  stage,  and  to  leave  the  centre  open.  All  the  stages  and 
poles  are  covered  successively ;  but  the  thickness  of  the  forage 
oeing  much  less  on  the  upper  part  of  the  frame,  it  is  not  necessary 
to  leave  there  empty  spaces.  If  the  herbage  is  well  arranged,  it 
ought  not  to  leave  any  part  of  the  wood  composing  the  triangle 
exposed  to  view ;  the  wnole  ought  to  present  the  appearance  of 
a  cock  of  hay,  such  as  is  made  to  prevent  half-dry  hay  beinff  in- 
jured by  rain  or  night  dews.  This  arrangement  completed,  no 
further  care  need  be  taken  of  the  forage,  whatever  be  the  state  of 
the  weather.  Even  in  the  heaviest  and  most  prolonged  rains,  the 
exterior  only  of  the  mass  will  be  a  little  discoloured ;  the  interior 
will  undergo  no  change.  When  fine  weather  returns,  the  hay 
may  be  rendered  perfectly  dry,  and  in  the  best  condition.  When 
the  weather  is  uncertain,  a  quantity  of  herbage  necessary  to  yield 
about  100  kil.  of  dry  hay  is  put  on  each  triangle ;  in  fine  weather 
a  greater  quantity  may  be  put  upon  them.  This  mode  of  hay^ 
making  is  considered  by  M.  de  Gourcy  the  best  he  is  acquainted 
with  ;  and  he  was  assured  by  many  farmers  who  had  adopted  it. 
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that  it  is  not  more  expensiye  than  the  ordinary  method, — ^many  of 
them  indeed  affirmed  that  it  is  less  expensive.  He  was  further  in- 
formed at  Hohenheim,  where  all  the  hay  is  dried  on  tripods  of  this 
description,  that,  when  thus  treated,  the  hay  is  of  so  superior  a 
quality  that  it  brings  a  higher  price  in  the  market. 

It  is  satisfactory  to  find  that  farm-servants,  and  others  employed 
in  rural  affairs  on  the  Continent,  appear  to  be  so  frequently  in  com- 
fortable circumstances.  A  great  many  practise  the  petite  culture  on 
pieces  of  land  which  are  their  own  property ;  and  when  they  work 
for  others,  the  wages  and  other  allowances  afford  a  very  niir  re- 
muneration. M.  de  Gourcy  has  noted  down  the  rate  of  wages  in 
many  different  places.  On  a  farm  near  Fribourg,  the  steward,  or 
acting  superintendent  {maiire-valet)  receives  400  francs  a-year; 
the  day-workers,  1  fr.  25  cen.  per  day  in  money,  and,  besides, 
bread  and  wine  at  breakfast  and  dinner :  the  allowance  of  wine  is 
about  i  of  a  litre.  The  daily  wages  of  the  women  is  from  65 
to  73  cen.,  without  food.  On  another  property  near  Niederbronn, 
labourers  of  ordinary  strength  and  skill  gained  1  fr.  50  cen.  ar 
day ;  women  about  1  fr.  In  some  parts  of  Moravia  the  work- 
men are  better  paid  than  in  many  other  places,  owing  to  the  de- 
mand for  labour  created  by  the  numerous  manufactories ;  those 
employed  on  farms  gain  1  fr.  27  cen.,  while  at  Sellowitz,  a  day's 
wages  is  only  85  cen.,  and  sometimes  not  more  than  54  cen.  The 
women  are  sometimes  employed  in  rural  operations  which  with  us 
are  commonly  assigned  to  the  other  sex.  ^^  We  have  met  at 
every  step  with  meadows  very  skilfully  irrigated ;  the  women  of 
the  country  about  Saltzbourg,  wearing  hats  like  those  of  the  men, 
were  employed  in  mowing  the  meadows  with  the  scythe,  whicli 
they  did  as  well  as  workmen  of  the  other  sex.  I  never  before  saw 
women  so  employed,"  (p.  154.) 

It  is  not  an  unfrequent  practice  with  the  more  extensive  and 
eminent  agriculturists,  to  receive  a  few  young  men  into  their  houses 
to  be  instructed  in  husbandry.  M.  Turc,  at  St  Genevieve,  about 
2^  kilimetres  from  Nancy,  habitually  boards  15  young  men,  whom 
he  carefully  instructs  in  agriculture.  They  pay  at  the  rate  of 
600  fr.  a-year  for  their  board ;  but  they  do  not  work  on  the  farm. 
This  agricultural  school  has  three  professors.  Dr  Lang^,  formerly 
spoken  of,  also  takes  in  a  few  pupils,  to  whom  he  gives  board, 
lodging,  and  instruction,  for  two  fr.  per  day.  In  other  cases,  as 
on  a  farm  near  Teschen,  not  far  from  Dresden,  young  men  acquire  a 
knowledge  of  their  profession  by  engaging  m  the  works  of  the 
farm ;  30,  so  employed,  in  the  place  just  mentioned,  paid  112  fr. 
50  cen.  a-year  as  board :  two  professors  attended  this  school. 

We  are  acquainted  with  intelligent  farmers  in  the  south  of  Soot- 
land,  who,  after  giving  a  fair  trial  to  furrow-draining  in  parallel  lines, 
have  reverted  to  the  old  practice  of  carrying  them  m  a  diagonal 
direction  across  the  ridges.     They  have  satisfied  themselves,  by 
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repeated  experiments,  that  they  can  drain  most  effectually  in  this 
manner,  and  with  a  great  saving  of  expense.  It  would  appear, 
from  what  is  stated  by  our  author,  that  the  experience  of  Uonti- 
nental  farmers  has  led  them  to  the  same  conclusion.  '^  My 
attention  was  drawn  to  the  drainage  of  a  piece  of  land  of  about  10 
acres.  The  establishment  (at  Hohenheim)  not  having  machines 
for  making  tiles,  they  have  drained  with  stones,  which  are  not  com- 
mon in  this  place.  The  English  method  of  cutting  the  drains  in 
the  direction  of  the  greatest  slope  of  the  land  has  not  been  followed  ; 
on  the  contrary,  they  can  open  transversely  to  the  slope,"  (p.  142.) 
It  is  gratifying  to  Bnd  agriculture  held  in  such  high  esteem  on 
the  Continent.  This  is  manifested  by  the  public  honours  confer- 
red on  those  who  have  successfully  prosecuted  the  art,  and  ad- 
vanced its  interests  by  new  discoveries,  and  works  illustrative  of 
its  principles.  A  statue  has  been  erected  at  Nancy  to  Mathieu  de 
Dombasle,  a  distinguished  agronome.  The  name  of  Von  Thaer  is 
known  to  our  countrymen  by  his  work  on  the  Principles  of  Agri- 
culture^ which  is  admitted  to  contain  a  great  mass  of  valuable  prac- 
tical matter,  and  of  which  an  English  translation  has  been  published. 
**  After  our  arrival  at  Leipsic,"  says  M.  de  Gourcy,  "  the  members 
of  the  Agricultural  Congress,  along  with  the  authorities  of  the 
city,  assembled  round  the  statue,  still  veiled,  of  Albert  Thaer.  The 
statue  was  then  uncovered,  and  inaugurated  by  numerous  orations ; 
one  of  these  was  by  his  son,  M.  Thaer.  The  statue  of  this  cele- 
brated agriculturist  is  in  bronze,  of  colossal  dimensions ;  it  stands 
on  a  very  beautiful  public  promenade.  After  the  ceremony  we 
separated,  having  saluted  the  monument  with  our  acclamations," 
(263.) 


AN  ATTEMPT  AT  AN  OUTLINE  OF  VEGETABLE  PATHOLOGY. 

By  T.  LiNDLET  Kemp,  M.  D. 

\CimdMdtdfr(m  p,  28.  ] 

Section  YIIL— The  Inflammations  of  Plants. 
Sudden  and  rapid  Diseases  not  produced  by  contagion,  but  generally 

BY   cold   or  MECHANICAL  IRRITATION,  NOT  ATTENDED   BY   EXTERNAL 
exudation,  and  GENERALLY,  IP  FATAL,  ENDING  IN  MORTIFICATION. 

When  our  knowledge  of  vegetable  pathology  is  extended,  we 
shall  almost  certainly  define  plant  inflammation  as,  to  a  certain 
extent  at  least,  a  modification  (perversion  perhaps  is  almost  too 
strong  a  word)  of  nutrition.  Although  an  abnormal  state,  yet, 
when  kept  within  certain  limits,  it  exercises  a  most  useful  action, 
and  is  indeed  the  means  of  repairing  injuries,  and  is  also  taken 
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advantage  of  by  the  cultivator  of  fruit-trees  in  order  to  bring  about 
an  economical  result.  The  healing  of  wounds  and  grafting  are  of 
course  referred  to.  However,  as  far  at  least  as  we  know,  this 
process  of  inflammation  in  vegetables  has  been  very  little  examined, 
and  the  following  short  outline  gives  perhaps  all  that  is  known 
regarding  the  subject. 

When  a  branch  of  a  tree  is  severed,  or  when  a  less  considerable 
breach  of  continuity  of  surface  is  made,  we  might  naturally  expect 
that  the  sap  proceeding  from  the  leaves  would  escape  into  the  air, 
and  go  on  so  doing  until  so  much  of  it  would  escape  that  the  plant 
would  die  of  starvation.  Such,  however,  is  very  rarely  the  case, 
and  is  almost  confined  to  two  diseased  states  soon  to  be  alluded 
to — ^acute  fluxes  and  dropsies.  Probably  all  healthy  sap  contains 
an  albuminous  principle,  which,  as  long  as  it  is  a  part  of  the  vital 
flaids  of  the  plant,  is  in  a  soluble  state,  but  which,  when  separated 
from  its  natural  combination  and  exposed  to  the  air,  solidifies. 
Every  one  is  aware  that  this  is  the  case  with  animals'  blood — a* 
clear  fluid  in  the  living  body,  and  a  mixture  of  a  fluid  and  a  solid 
after  having  been  removed  from  the  living  body.  When  a  number 
of  vessels  containing  blood  are  severed — as,  for  example,  when  a 
finger  is  cut — the  reason  that  the  bleeding  is  arrested  is,  that  the 
coagulated  part  of  the  blood  becomes  solid,  and  stops  up  the  wounded 
orifice  or  orifices.  When  an  animal  dies  immediately  from  a  wound, 
or  bleeds  to  death,  it  is  (at  least  in  almost  every  instance)  because 
the  impetus  of  the  blood  from  behind  is  so  great  as  to  wash  away 
the  albuminous  plug  almost  as  fast  as  it  is  formed.  In  plants  the 
same  thing  occurs ;  some  of  the  albuminous  portions  of  the  sap 
coagulate  on  exposure  to  the  air,  and,  when  they  have  become 

f)artially  solidified,  impede  the  farther  exit  of  fluids,  or  the 
iarther  escape  of  more  sap.  In  plants,  the  force  of  the  circulation 
is,  as  compared  with  that  of  animals,  so  feeble  that  the  plug  is 
rarely,  save  in  very  peculiar  cases  soon  to  be  brought  under  notice, 
washed  away.  This  albuminous  matter,  thus  deposited  between 
two  cut  edges,  is  not  entirely  devitalised,  but  in  both  animals  and 
plants  soon  has  vessels  put  into  it  from  the  neighbouring  tissues, 
which  vessels  convey  blood  in  the  one  case,  and  sap  in  the  other, 
to  nourish  it.  It  soon  becomes  a  compound  vegetable  or  animal 
texture,  like  other  parts  of  the  tree — ^wood,  bark,  skin,  muscle. 
&c. ;  but  the  reparation  is  seldom  quite  perfect,  and  the  healed 
wound  has  a  different  appearance  from  the  adjoining  parts  ot 
the  same  kind,  and  is  usually  called  a  scar.  This  process  of 
reparation  is  called  one  of  healthy  inflammation,  and  its  successive 
progresses,  with  their  accompanying  phenomena,  have  been  dili- 
gently studied  in  animals,  but  not  in  plants.  A  change  of  a  similar 
nature  may  occur  without  the  laceration  or  wounding,  but  spon- 
taneously, as  it  were,  and  it  then  constitutes  the  disease  that  we 
call  idiopathic  or  self-originating  inflammation. 
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Inflammation^  then,  is  the  great  means  provided  by  nature,  Ist, 
To  prevent  bleedings  to  death  from  the  numerous  accidents  to 
which  animals  and  plants  are  liable ;  and,  Sdlj,  To  enable  them 
to  repair  breaches  of  continuity.  It  is  only  when  its  action  is 
excesiuve  that  it  can  properly  be  said  to  constitute  a  disease. 
When  very  excessive,  however,  its  intense  action  speedily  destroys 
life  by  its  effusions  stopping  the  respiration  or  circulation,  or  by 
its  producing  mortification. 

In  the  case  just  supposed,  where  a  finger  is  cut,  the  blood  flow- 
ing between  the  two  cut  surfaces  unites  them.  But  if  we  cut  away 
one  of  the  surfaces,  and  supply  its  place  with  a  piece  newly  cut  off 
from  another  person's  boay,  the  same  result  takes  place.  This, 
too,  is  the  case  with  plants ;  is  often  artificially  done — ^and  when 
this  is  managed,  it  constitutes  grafting. 

The  sequence  of  changes  that  probably  takes  place  may  be  thus 
stated  :  Istly,  After  the  injury  there  is  an  increased' flow  of  sap; 
»2dly.  Exudation  of  its  watery  ingredients,  and  deposition  of  albu- 
minous matter ;  3dly,  The  flow  of  fresh  portions  of  sap  which  pass 
by  means  of  canals  that  are  formed  in  the  deposited  albuminous 
matter,  nourish  it,  and  gradually  convert  it  into  structure  of  the 
nature  of  that  immediately  adjoining  it.  An  analogous  state  of 
matters  unquestionably  occurs  in  the  case  of  animal  wound&  If, 
however,  the  violence  of  these  actions  is  very  great  even  in  an 
otherwise  healthy  plant,  they,  like  all  other  excessive  actions,  as 
excessive  heat,  lightning  (i  fl.  excessive  electricity),  &c.,  destroy 
the  affected  structure.  And  perhaps  if  the  plant  be  in  a  weak  state 
from  deficient  supplies  of  food,  or  other  cause,  a  far  less  amount  of 
such  local  violent  action  may  induce  this  local  death,  or  mortifica- 
tion, as  it  is  termed. 

The  action  of  cold  in  producing  plant  inflammation  is  sometimes 
perhaps  to  be  ascribed  to  the  reaction  that  occurs  after  the  dimi- 
nished circulation  of  sap  that  it  has  caused.  The  existence,  how- 
ever, of  such  a  via  medicatrix  in  plants  has  scarcely  been  inquired 
into.  At  any  rate,  in  many  such  cases  the  affected  part  (or  the 
affected  whole  plant)  would  seem  to  mortify  at  once,  without 
passing  through  the  previous  congestive  and  effusive  stages.  It  is 
also  important  to  remember,  that  the  action  of  cold  in  exciting 
inflammation  is  much  less  marked  if  the  reduction  of  temperature 
be  gradual,  than  if  it  be  made  suddenly.  As  may  easily  be  sup- 
posed, a  plant  in  a  bad  state  of  health,  and  having,  in  consequence, 
a  deficient  circulation,  and  therefore  a  lower  temperature,  is  more 
readily  affected  by  inflammation  than  a  plant  of  the  same  species 
in  its  ordinary  state  of  health,  and  therefore  having  its  ordinary 
temperature.  It  is,  too,  in  both  cases,  not  the  amount  of  reduction 
of  temperature,  as  indicated  by  the  thermometer,  but  the  rapidity 
with  wnich  the  reduction  takes  place,  that  produces  the  mischief. 
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1.  Inflammation  of  Fruit  ending  in  mort{fieaH<m^  and  generally  caused  by 

the  alternation  of  cold  nights  and  hot  days. 

Fruit,  particularly  the  more  delicate  varieties,  are  sometimes 
attacked  with  a  sadden  illness,  which  causes  them  to  very  rapidly 
putrify.  It  appears  to  be  an  intense  inflammation,  ending  very 
speedUy  in  mortification.  Unfortunately,  the  exact  series  of  changes 
that  occurs  between  the  application  of  the  cold,  followed  by  the 
heat,  and  the  commencement  of  the  rotting,  have  not  been  studied. 

2.  Dry  Gangrene,    Inflammation  of  aU  or  part  of  a  plant  ending  in  dry 
gangrene,  and  usually  arising  from  exposure  to  sudden  and  severe  cold. 

In  the  case  of  the  last-mentioned  disease,  the  inflammation 
appears  to  be  excited  by  the  sudden  return  of  heat  after  it  has  been 
in  an  unnatural  state  of  cold — t.  e.  diminution  of  heat — and  the 
inflammatory  reaction  kills  it.  In  the  present  case,  the  plant 
appears  never  to  fairly  rally  so  as  to  allow  inflammatory  action  to 
be  strongly  developed.  Hence  it  may  be  doubted  if  the  disease  is, 
properly  speaking,  an  inflammation;  but  as  exactly  analogous 
cases  occur  in  animals  in  which  there  is  no  reaction,  but  which  are 
unquestionably  of  an  inflammatory  nature,  it  is  almost  certain  that 
this  dry  gangrene  is  in  plants  really  an  inflammation.  In  this 
afilBction  the  leaves  and  stem  become  black  and  withered,  and  the 
due  performance  of  the  functions  of  both  being  thus  arrested,  the 
plant,  of  course,  soon  dies.  Of  the  same  species  of  plants,  young 
ones  are  more  liable  to  sufibr  from  this  afi^ection  than  mature  ones. 
Portions  of  plants  also  become  occasionally  afiected  in  this  manner, 
and  slough  oflF,  in  which  case  the  albuminous  matter  of  the  sap 
coagulates  at  the  surface  of  the  part  whence  the  disjunction  has 
taken  place,  and  becomes  gradually  converted  into  bark. 

A  disease  having  the  same  result,  and  very  probably  of  the  same 
nature,  occurs  in  peaches  and  apricot  trees.  In  tliis  affection,  large 
branches  suddenly  become  affected  with  dry  gangrene  and  drop  off. 
It  may  be  that  these  delicate  fruit-trees  are  affected  by  the  fall  of 
the  temperature,  although  the  amount  of  the  heat  in  the  atmos- 
phere gives  to  us  an  agreeable  feeling.  This  disease  in  apricots 
occurs,  we  believe,  only,  or  nearly  only,  in  summer. 

It  is  very  probable  that  idiopathic  inflammations  of  particular 
organs  occur  in  plants,  but  we  possess  little  or  no  definite  know- 
ledge regarding  their  phenomena  and  progress. 

Seotion  IX. — The  Hemorrhage  and  Dropsies  of  Plants. 

3.  Fluxes,  HemorrhageSy  and  Acute  Dropsies,  Exhalations  (without  wounds 

or  external  injuries  of  any  kind)  of  sap  or  other  fluid  tlmt  flows  pretty 
rapidly,  and  which  usually  run  a  speedy  course. 

It  is  almost  certain  that  fluxes  are  produced  in  plants  by  two 
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quite  opposite  states  of  the  system.  One  form  appears  to  be  of 
an  acute  nature,  and  to  depend  upon  a  state  of  plethora,  and  to 
be  very  analogous  to  inflammation,  at  least  in  many  of  its  phe- 
nomena, but  not  characterised  by  albuminous  and  reparative 
effusions.  The  other  form  appears  to  be  of  a  chronic  nature,  to  * 
depend  upon  debility,  and  to  have  no  true  inflammatory  features. 
The  varieties  of  the  first-mentioned  kind  fall  to  be  considered  here ; 
our  knowledge  regarding  this  class  of  diseases^  however,  is  very 
small,  and  even  that  little  very  ill  defined. 

(1.)  Watery  flux. — A  profuse  discharge  hitherto  usually  ob- 
served in  vines  during  spring  in  cold  climates.  It  is  rarely  fatal, 
suddenly  disappearing  with  warm  weather.  This  is  sometimes 
called  lachrymation.  As  the  vine  does  not  lachrymate,  at  least  to 
any  extent  in  warm  countries,  this  affection,  which  occurs  during 
spring  in  cold  countries,  would  seem  to  arise  from  the  radicles 
absorbing  a  greater  quantity  o(  water  and  other  nutriment  than 
the  plant  can  assimilate,  but  an  amount,  nevertheless,  which  it 
could  assimilate  were  it  living  in  a  state  of  nature,  in  a  sufficiently 
warm  climate.  The  discharge  rarely  prevails  to  such  an  extent  or 
continues  for  so  long  a  time  as  to  prove  fatal. 

(2.)  Gummy  flvx. — A  profuse  discharge  of  gum  in  fruit  trees. 
This  disease  is  principally  to  be  observed  in  stone-fruit  trees. 
Perhaps  we  cannot  do  better  than  quote  Mr  M'Intosh : — 

The  chief,  and  apparently  the  only  disease  to  which  the  cherry  is  subject,  is  the 
gam  or  exudation  of  gummy  matter  on  the  stem  or  larger  branches.  This  is  attri- 
buted to  wounds,  too  highly  manured  soil,  and  sometimes,  probably,  to  the  difference 
between  the  tree  and  the  stock  it  is  wrought  upon.  When  the  bark  of  the  cherry  is 
wounded  in  spring  before  the  foliage  is  doTeloped,  whether  by  contusion  or  seTere 
cutting,  water  is  apt  to  find  its  way  into  the  injured  part,  and  prevents  the  natural 
healing  at  the  time  of  the  sap's  ascent;  extravasated  sap  exudes  from  the  part,  and 
forms  that  gummy  appearance  known  as  the  gum.  When  the  soil  is  too  rich,  the 
sap  is  thrown  into  the  stem  and  larger  branches  faster  than  the  circulating  branches 
can  carry  it  away  ;  some  part  or  other  of  these  become  ruptured  by  the  force  of  the 
sap  within,  and  as  it  exudes  through  the  ruptured  part  of  the  bark,  it  assumes  the 
gummy  appearance.  Root-pruning,  and  replanting  in  a  less  highly  enriched  soil, 
are  the  only  remedies  in  this  case,  for  the  cherry,  of  all  fruit  trees,  is  the  most  im- 
patient of  a  rich  soil.  The  difference  between  the  tree  and  stock  acts  much  in  the 
same  way  as  an  over-rich  soil ;  when  the  stock  is  of  a  nature  to  throw  more  sap  into 
the  tree  than  it  requires,  the  same  consequences  follow  ;  and  when  it  sends  up  an  in- 
sufficient supply  of  sap  in  spring,  in  consequence  of  the  sap-yessels  being  too  small  to 
admit  of  its  free  ascent,  the  tree  would  show  evidence  of  its  diminished  supply  by 
the  smallness  of  its  shoots  and  foliage  ;  but  this  is  made  up  by  the  leaves,  which 
draw  a  considerable  share  of  their  nourishment  from  the  atmosphere.  The  returningsap, 
however,  is  impeded  in  its  descent  in  autumn  at  the  point  of  union  of  the  stock  and 
graft ;  the  vessels  become  there  often  greatly  distended,  producing  those  protuberances 
so  frequently  seen  on  cherry  trees  ;  the  weaker  vessels  then  often  become  ruptured, 
extravasated  sap  exudes,  and  forms  into  a  gummy  substance.  The  cherry  on  its  own 
roots — that  is,  directly  originated  from  seed — lives  to  a  considerable  age,  and  often 
attains  a  large  size,  but  seldom  when  budded  or  grafted,  more  especially  if  on  stocks 
originated  from  seed  of  the  cultivated  sorts. — Book  of  the  Garden,  vol.  ii.  p.  545. 

(3.)  Honeydew  flux. — A  profuse  discharge  of  saccharine  fluid 
from  the  leaves  (usually  in  hot  weather),  and  which  sometimes 
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destroys  them,  and  causes  them  to  fall  off.  This  is  an  exudation 
of  a  saccharine  matter,  which  covers  over  the  surface  of  the  leaves, 
and  not  only  of  itself  impedes  their  functions,  hut  by  its  adhesive 
nature  causes  all  sort  of  dust  and  the  like  to  fix  there,  and,  by 
checking  the  inspiration  and  the  expiration,  thus  impedes  the  due 
performance  of  the  breathing.  The  disease  has  been  principally 
noticed  in  peaches  and  nectarines,  and  to  occur  in  them  principally 
in  hot  and  dry  weather. 

(4.)  Barley  jlux,  —  A  pretty  profuse  discharge  from  young 
barley  plants,  which,  however,  usually  soon  ceases.  This  disease, 
althougn  its  occurrence  is  unquestionable,  has  been  very  little  in* 
vestigated,  or  indeed  noticed.  Perhaps  the  best  plan  is  to  quote 
the  description  of  one  of  the  very  few  who  have  observed  it.  "  A 
clear  liquid,"  writes  Stephens,*  "  at  times  transfuses  from  the 
points  of  the  young  barley  plants,  which  is  mistaken  for  dew.  Its 
nature  has  not  yet  been  chemically  examined."  Still  less  has  it 
been  examined  pathologically,  but  it  appears  to  be  essentially 
an  acute  dropsy. 

B.  Chronio  Diseases,  in  which  the  stmptoms  are  protracted,  and 

FOR  some  time  not  VERY  SEVERE. 

Any  one  who  has  read  the  preceding  pages  of  this  article  will 
have  observed  the  vagueness  of  our  knowledge  regarding  many  of 
the  acute  diseases  of  our  cultivated  crops,  partly  arising  from  de- 
fective observation,  but  still  more,  perhaps,  from  the  want  of  at- 
tempts at  generalisation  of  what  has  been  observed  and  is  known. 
But  when  we  come  to  inquire  into  what  is  ascertained  regarding 
chronic  vegetable  diseases,  we  find  it  even  far  less,  both  in  extent 
and  precision,  than  with  regard  to  those  of  acute  ones.  This  is  partly 
owinff  to  the  symptoms  exhibited  being  less  marked,  and  therefore 
exciting  less  attention,  and  still  more  probably  to  the  much  greater 
difficulty  of  the  subject.  Even  in  human  medicine,  which  has  for  so 
long  been  attentively  studied  by  men  who  made  it  the  business  of 
their  lives,  the  knowledge  regarding  chronic  human  disease  is  very 
limited,  and  often  very  incorrect;  and  the  consequence  is,  that 
human  medicine  can  do  far  less  good,  and  in  most  cases  little  of 
permanent  good,  in  the  treatment  of  chronic  disease  in  the  human 
species.  But  little  satisfactory,  then,  can  be  expected  regarding 
cnronic  vegetable  diseases ;  still,  if  the  subject  were  carefully  at- 
tended to,  there  can  be  no  doubt  but  that  important  facts  would 
be  ascertained,  and  important  generalisations  deduced  from  these 
facts,  the  practical  result  being  a  great  economical  saving,  for  it  is 
probable  that  chronic  diseases  diminish  the  produce  of  our  culti- 
vated crops  far  more  than  acute  ones.  This  attempt,  then,  to  place 

•  Book  of  the  Farm,  vol.  ii.  p.  252. 
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in  one  view,  and  to  systematise  what  little  we  know  about  chronic 
vegetable  diseases,  may  perhaps  be  of  some  use. 

The  following  preliminary  general  observations,  although  unfor- 
tunately vague  enough,  regarding  the  chronic  diseases  of  our  crops 
may  save  repetitions. 

Alteration  in  the  equilibrium  of  the  circulation  or  local  determi* 
nations  of  sap  is  either  the  beginning  of  the  series  of  changes  that 
constitute  the  essence  of  many  chronic  diseases,  or  it  comes  on 
very  early  in  their  course,  and  is  one  of  the  causes,  or  the  great  cause, 
of  danger.  Local  determination  of  sap  occurs  in  many  instances 
naturally,  and  produces  no  ill  result.  Thus,  during  the  formation 
of  the  flower,  and  still  more  at  the  end,  the  quantity  of  sap  that 
passes  through  the  vessels  of  the  flower  in  a  given  time  is  far 
greater  than  at  any  other  part,  and  it  is  probable  that,  during  the 
growth  of  leaves,  buds,  &c.,  there  are  local  determinations  of  sap. 
In  these  instances  there  is  perfect  health ;  but  there  are  abnormal 
local  determinations  or  plethoras  that  occur  in  plants,  and  produce 
much  mischief,  particularly  as  producing  morbid  efiusions,  as 
dropsies  and  many  chronic  dispositions.  Then  the  secretions  of 
the  plant  may  become  altered  in  quantity  or  quality,  and  thereby 
gradually  impede  the  due  performance  of  some  essential  function, 
and  in  consequence  ultimately  induce  death.  In  other  instances 
it  would  seem  that  the  sap,  ft-om  some  cause  or  other,  becomes 
degenerate,  and  Ls  daily  failing  to  nourish  quite  sufficiently  for  the 
wants  of  the  plant;  nnd  in  this  case  we  can  easily  understand  how 
there  should  be  disease  first,  and,  after  the  disease  has  lasted  for 
some  time,  death.  But  the  great  cause  of  chronic  vegetable  dis- 
ease would  appear  to  be  some  perversion  of  the  powers  of  nutri- 
tion, in  consequence  of  which  a  due  quantity  of  tresk  nutriment  is 
not  added  to  the  proper  structure  at  the  proper  time  (thus  giving 
rise  to  atrophy,  &c.),  or  at  other  times  too  much  is  added  (thus 
giving  origin  to  hypertrophy,  &c.) ;  or,  which  seems  still  more 
injurious,  morbid  matter  is  added  at  places,  or  formed  from  the 
sap  at  those  places,  and  which  morbid  matter  constitutes  malignant 
growths ;  or  hardening  or  softening  are  thereby  induced. 

With  regard  to  the  causes  of  these  chronic  morbid  actions  our 
knowledge  is  very  defective.  Improper  aliment — it  may  be  some* 
times  perhaps  improper  because  it  is  in  excess,  but  usually  because 
it  is  defective  in  quantity — is  probably  a  great  cause.  A  defective 
«tate  of  the  air  is  also  sometimes  another;  but  the  cause  in  general 
seems  to  be  some  morbid  but  as  yet  unknown  state  of  the  sap. 
Another  fact  regarding  chronic  disease  in  plants,  but  one  that 
appears  quite  inexplicable,  is,  that  when  once  it  has  begun  it  gene- 
rally tends  to  extend  itself;  and,  moreover,  if  it  disappear  from  a 
particular  plant,  that  plant  is  more  liable  to  become  attacked  by  it 
than  one  that  never  has  been  so  afl'ected.  Then  another  fact  that 
is  quite  certain  is,  that  if  a  particular  plant  be  liable  to  a  particular 
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chronic  disease,  plants  grown  from  it  or  its  progeny  are  also  liable 
to  it.  This  has  particularly  been  notice^  to  be  the  case  with 
many  fruit  trees.  Lastly,  almost  every  genus  of  plants  has  a  par- 
ticular soil  in  which  its  members  best  flourish ;  and  if  they  are  not 
situate  in  that  soil,  they  are  liable  to  disease,  and  do  not  thrive — 
t  6.  do  not  properly  assimilate.  A  better  instance  of  this  could 
not  perhaps  be  brought  forward  than  that  beans  will  not  succeed 
on  a  sandy  soil,  nor  rye  on  a  heavjr  one,  and  vice  versd.  In  the 
present  state  of  our  knowledge  this  is  inexplicable. 

Chronic  diseases  may  terminate  fatally  in  plants, — 1st,  By 
obstructing  the  circulation  of  the  sap  ;  2d,  By  impeding  the  respi- 
ration ;  3d,  By  diminishing  the  powers  of  the  function  of  nutrition; 
or,  as  is  perhaps  often  the  case,  by  a  mixture  of  two  or  all  of 
these. 

We  now  proceed  to  the  enumeration  of  special  chronic  diseases, 
the  existence  of  which  seems  well  established. 

Section  X. — Chronic  Diseases  op  the  Organs  *  op  Respiration  and 

Circulation. 

This  class  of  chronic  diseases  has  been  so  little  investigated  that 
scarcely  anything  satisfactory  can  be  stated  about  them. 

1.  Premature  Defoliation.    A  disease  in  which  the  leaves  in  annuals^ 
biennialSy  and  decidtums  perennials  fall  of  too  soon. 

The  leaves  of  these  classes  of  plants  seem  sometimes  to  be 
attacked  by  a  kind  of  chronic  pneumonia,  the  result  of  which  is 
greater  or  less  destruction  of  the  respiratory  apparatus.  If  this 
destruction  occur  to  a  great  extent,  particularly  if  this  happen 
some  time  before  the  natural  season  for  the  leaves  to  fall  off,  aeatb 
is  necessarily  induced.  The  disease  was  known  to  Wildenow  nearly 
half  a  century  ago.  He  entitled  the  affection  defolatio  notha, 
"  In  whatever  way,"  he  wrote,  "  it  may  happen,  all  depends  on 
the  nature  of  the  plant  affected  with  it,  and  on  the  season  of  the 
year  in  which  it  happens.  If  it  be  a  fast-growing  tree,  and  the 
injury  happens  before  August,  the  tree  may,  if  taken  good  care  of, 
easily  get  leaves  again,  only  it  will  have  smaller  foliage  for  the 
present  season.  But  if  the  leaves  fall  after  that  period,  and  cool 
weather  comes  on  earlier  than  usual,  or  if  it  happens  at  a  much 
later  season,  the  plant  may  be  unwell  for  several  years  before  a 
complete  recovery  takes  place.  If,  on  the  contrary,  it  happens 
late  in  autumn,  just  before  the  natural  fall  of  the  leaves,  then  it 
has  no  bad  consequences,  except  the  plants  be  natives  of  a  warmer 
climate,  and  the  branches  which  have  appeared  already  be  not  yet 

*  The  ezpressiou  used  of  oryam  of  circulation  is  meant  to  include  the  morbid 
changea  that  take  plaee  within  these  urgans. 
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hard  enough.  In  which  case  they  will  lose  those  branches,  and  per- 
haps some  of  the  oldei;  ones,  by  the  invasion  of  cold." 

As  evergreens  do  not  naturally  tend  to  shed  their  leaves  at  any 
'  particular  season  of  the  year,  but  continuously,  they  do  not  appear 

to  suffer  so  much  as  other  plants  from  this  affection,  but  sometimes, 
nevertheless,  they  do  appear  to  be  killed  by  it. 

I  2.  Mildew.    A  disease  of  the  leaves^  in  which  a  white  deposition  appears 

'  upon  tlte  leaves  of  a  young  plants  which  is  followed  by  a  stunted  stem 

and  an  ill-developed  blossom  and  grain.     Wheat  is  particularly  liable  to 
'  this  affection. 

A  similarly  named,  and  probably  a  similar  disease,  attacks  the 
leaves  of  cabbages,  peaches,  vines,  and  other  cultivated  plants. 
In  all  these  cases  various  minute  fungi,  as  a  Puccinia  or  a 
Botrytis,  may  be  seen  growing  on  the  mildewed  parts,  but  (see 
No.  XLVli.,p.  609)  there  is  no  evidence  thatthe  fungus  causes  thedis- 
ease,  or  has  any  connection  with  it,  save  in  living  in  the  dead  struc- 
ture produced  by  the  disease.  In  the  case  of  mildew,  in  which  the 
following  symptoms  and  appearances  occur,  the  surface  of  the 
leaves  and  also  of  straw  becomes  so  affected  that  they  are  disor- 
ganised to  a  considerable  extent,  and  these  functions  so  destroyed 
that  the  grain  cannot  be  formed  at  all,  or  only  imperfectly.  It  has 
sometimes  caused  very  great  damage  ;  and  a  good  report  on  mil- 
dew, free  from  any  preconceived  opinions  regarding  its  connection 
with  parasitical  fungi,  is  a  desideratum  that  is  to  be  lamented. 

3.  Euat^  a  similar  or  analogous  affection  to  the  above,  hut  in  which  the  depo- 
sition on  the  leaves  is  red. 

This  disease  appears  on  the  leaves  and  also  the  stems  of 
many  plants,  as  wheat,  oats,  &c.  It  is  also  said  to  have  been 
noticed  on  wild  plants.  A  fungus,  or  many  fungi,  certainly  appear 
in  the  course  of  the  disease.  It,  like  the  preceding,  is  a  disease 
of  the  respiratory  organs,  regarding  which  nothing  definite  appears 
to  be  known. 

The  disorder  called  rust  in  carrots  does  not  seem  to  have  any 
connection  with  the  true  rust.  It  consists  in  the  plant  being  de- 
stroyed by  its  root  being  almost  entirely  consumed  by  the  larvas 
of  the  carrot-fly  {Psila  rosa).  Other  insects  enter  the  cavities 
that  this  one  has  made,  and  complete  the  mischief. 

4.  White  Sickness.    A  gradual  disappearance  of  the  green  colour  ofpltvUs 
mainly  caused  by  a  deficient  circulation  from  want  of  proper  food. 

This  disease  may  very  often  be  witnessed,  and  as  it  may  be 
removed  by  the  addition  of  food  to  the  roots  of  the  affected  plant, 
is  owing  to  exhaustion  of  the  sap.  The  white  colour  produced  by 
absence  of  light  is  a  different  affection  ;  but  as  it  is  the  effect  of 
either  design  or  accident,  it  scarcely  constitutes  a  disease. 
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5.  Red  ^i^ness.    An  analogous  disease  to  ihe  preceding^  in  which  the  suf 
face  becomes  red^  mainly  caused  by  an  impeded  or  deficient  respiration. 

This  disease  certainly  appears  to  have  an  existence,  and  its  true 
pathology  would  seem  to  be  thus  correctly  stated;  but  it  has 
Deen  little  investigated. 

6.  Fissure,    A  semi-inflammatory  affection^  in  which  some  of  the  solid  parts 

of  a  tree  separate  into  an  oblong  deft. 

It  is  caused  by  an  excessive  accumulation  of  sap.  It  sometimes 
becomes  very  chronic,  and  runs  into  an  ulcer  like  a  chilblain,  par- 
ticularly if  it  is  exposed  to  frost.  The  fissure  degenerating  into  a 
chilblain  appears  to  have  been  especially  noticed  in  oaks.  The 
ordinary  fissure  has  been  principally  noticed  in  pear-trees,  particu- 
larly in  the  United  States  and  in  France.  Its  common  name  in 
the  former  place  is  frozen-sap  blight,  but  in  all  probability  without 
any  reason.  Live  sap  cannot  freeze.  Duhamel  ascribes  it  more 
justly  to  an  excess  of  sap ;  but  when  the  disease  is  better  inves- 
tigated, there  will  probably  be  detected  a  semi-inflammatory  con- 
dition of  the  aflfected  tree.  The  following  is  Duhamel's  account  of 
it  in  the  pear-tree  :  "  The  sap,  corrupted  by  putrid  water  or  the 
excess  of  manure,  bursts  the  cellular  membranes,  in  some  places 
extends  itself  between  the  wood  and  the  bark,  which  it  separates, 
and  carries  its  poisonous  acrid  influence  to  all  the  neighbouring  parts 
like  a  gangrene."  Downing  thus  describes  what  we  suppose  is 
this  affection  as  occurring  in  America  :  ^'  In  a  soil  over-moist  or 
too  rich  the  pear  is  always  liable  to  make  late  second-growths,  and 
its  wood  will  often  be  caught  unripened  by  an  early  winter.  For 
this  reason  this  form  of  blight  is  vastly  more  extensive  and  de- 
stractive  in  the  dark  rich  soils  of  the  western  States  than  in  the 
clayey  and  poorer  soils  of  the  east.  And  this  will  always  be 
the  case  in  over-rich  soils,"  &c.  Mr  Mcintosh  has  noticed  the 
disease  in  this  country  among  tender  varieties  of  pears  planted 
in  cold  situations  but  in  a  rich  soil,  the  combination  of  the  two 
drcumstances  producing  a  tendency  to  grow  too  long  in  the  season. 
All  these  facts  go  to  indicate  a  too  plethoric  state  as  the  cause  of 
the  disease,  and  justify  it  being  put  down  as  semi-inflammatory. 

7.  Chronic  Dropsy,    Swellings  from  effusions  of  liquid  of  a  non  inflamma- 

tory origin. 

These  swellings  occasionally  occur  in  various  organs.  Bulbous 
roots  are  liable  to  it ;  so  are  occasionally  fruits  and  young  seeds. 
In  this  last-mentioned  case  the  seeds  do  not  perfectly  ripen.  Boots 
and  fruit  affected  with  it  have  a  great  disposition  to  mortify.  This 
meagre  account  seems  to  contain  all  our  knowledge  upon  the 
su^ect. 

Of  course,  in  speaking  of  vegetable  diseases,  the  wood  dropsy  is 
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not  exactly  correct  The  diseased  state  called  dropsy  in  animals 
is  not  (as  m  this  disease)  caused  by  excess  of  fluid  deposited,  but 
by  imperfect  action  of  the  absorbent  vessels  not  duly  removing  as 
much  as  they  ought  to  do.  As  plants  have  no  intestinal  absorp- 
tion, true  dropsy  cannot  occur  in  them. 

Section  XI. — Chronic  Diseases  op  the  Organs  of  Assimilation. 

In  all  probability  this  class  of  diseases  causes  more  mortality 
than  all  the  rest  put  together ;  and  it  is  some  degeneration  of  the 
assimilative  powers  that  in  the  majority  of  cases  causes  death.  But 
our  knowledge  regarding  these  affections  is  very  small :  one  great 
reason  of  this  being  that  we  know  so  very  little  regarding  the 
processes  of  digestion,  assimilation,  and  nutrition  in  plants.  That 
soil  can  be  taken  by  the  plants,  and  the  elements  of  it  arranged  in 
fresh  combination  so  as  to  form  sap,  we  know ;  but  we  scarcely 
know  more  than  the  fact ;  that  the  elements  of  this  sap  can  be 
again  arranged  and  put  together  so  as  to  form  the  various  tissues, 
we  also  know  ;  but  of  the  stages  of  the  process  we  are  ignorant. 
As  every  vital  action  is  liable  to  be  disordered,  and  become  either 
in  excess,  or  the  reverse,  or  in  some  other  manner  modified,  we 
can  easily  understand  that  there  should  be  many  and  important 
chronic  diseases  of  assimilation  in  plants.  Those  mentioned  in 
this  sub-section  seem  referable  to  this  head. 

1 .  Ergot.    A  disease  occurring  in  grasses^  barley^  and  especially  in  rye^  in 
which  the  young  grain  heccmes  first  white  and  then  black* 

The  darkened  diseased  grain  contains  no  starch  or  albumen,  but 
a  peculiar  substance*  As  the  product  of  this  disease  in  rye,  ergoUed 
or  spurred  rye^  is  used  in  medicine,  its  origin  and  causes  have  been 
more  particularly  investigated  than  any  other  diseases  belonging  to 
this  group,  and  we  therefore  dwell  here  upon  it  at  greater  length. 

The  spur  generally  attacks  the  rye  in  damp  weather,  and  in 
damp  clay-soils  (i.e.,  the  very  worst  possible  for  rye).  It  has 
been  particularly  noticed  in  heavy  unfertile  soil  that  has  been 
lately  brought  into  cultivation  in  the  neighbourhood  of  forests. 
The  locality  where  it  is  so  prevalent  as  to  form  a  fourth,  or  even  a 
third,  of  the  whole  grain  in  bad  years,  and  even  in  gooa  seasons  a 
forty-eighth  part,  Sologne,  "  is  intersected  by  hills  of  wood  around 
the  fields ;"  ^^  the  arable  land  is  so  poor  that,  although  it  lay  fallow 
every  third  season,  it  was  exhausted  in  nine  or  twelve  years  at 
farthest,  .and  then  remained  a  long  time  in  pasture  before  it  would 
again  bear  white  crops ;"  and  the  surface  was  so  wet  and  level  that 
crops  were  procured  only  when  the  seed  was  sown  on  the  tops  of 
furrows  a  foot  high,  as  tne  climate  is  so  moist,  that  from  the  month 
of  September  to  late  in  spring  the  whole  country  is  overhung 
by  dense  fogs. 
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So  many  grams  in  each  spike,  usually  from  three  to  ten,  be- 
come ergotised.  "  The  spur,'  says  Christison,*  "  varies  in  length 
from  a  few  lines  to  two  mches,  and  is  from  two  to  four  lines  in 
thickness.  If  it  is  long,  there  is  seldom  more  than  one  or  two, 
and  the  remaining  pickles  of  the  ear  are  healthy.  But  the  ears 
which  have  small  spurs  have  generally  several,  sometimes  even 
twenty ;  and  when  there  are  many,  few  of  the  remaining  pickles 
are  altogether  without  blackness  at  the  tips.  The  substance  of 
the  spur  is  of  a  dull  whitish  or  grey  tint,  and  is  covered  by  a 
bluish  black  or  violet  husk,  having  two,  sometimes  three,  streaks 
of  dotted  grey." 

Spurred  rye  is  heavier  than  water,  and  therefore  sinks  In  It. 
Its  taste  is  slightly  acrid,  but  unpleasant,  and  the  odour  of  a  quan- 
titv  (the  smell  of  one  grain  is  not  detectable)  disagreeable  and 
fishy.  Its  form  is  cylindrical,  or  slightly  triangular,  curved  like 
the  spur  of  a  cock  (whence  its  name),  and  often  irregularly  fis- 
sured :  it  is  black  superficially.  Various  analyses  have  oeen  made 
of  it,  but  none  are  very  satisfactory.  The  actions  of  spurred  rye 
upon  the  animal  economy  are  very  remarkable,  but  do  not  call  for 
notice  here. 

A  parasitical  origin  has  been  assigned  to  ergot,  as,  indeed,  to 
almost  every  plant  disease,  but  apparently  without  any  founda- 
tion. It  is  clearly  a  disease  of  assimilation.  A  very  curious  fact, 
and  which  perhaps  may  have  an  important  bearing  upon  its 
nature,  is  stated  oy  Mr  Lawson  of  Elgin  :"f-  "  I  have  never  seen 
the  slightest  appearance  of  stamens  in  a  floret  containing  ergot, 
neither  is  there  any  appearance  in  ergot  of  the  two  cups  or  sacs 
which  are  in  the  souna  seed." 

Of  the  grasses  that  have  been  attacked  by  ergot,  the  following 
may  be  enumerated  :  Timothy  grass  {Phleum  pratense)^  meadow 
and  jointed  fox -tail  grasses  {Alopecurus  pratensis  and  A. 
gemculatus)^  florin  grass  [Agrostis  alba)j  the  hard  fescue  grass 
{Festuca  duriusculus)^  common  ryegrass  {LoKum  perenne)^  and 
cockVfoot  grass  (Dactylia  glomerata).  If,  according  to  the  gene- 
rally received  opinion,  ergot  has  a  poisonous  efiect  upon  cattle,  it 
seems  strange  that  the  diseases  it  produces  have  not  been  more  fre- 
quently witnessed.  The  disease  is  also  said  to  have  occurred  in 
wheat. 

2.  SmuL     A  disease  of  wheats  in  which  more  or  less  of  the  grain  becomes  con- 
verted  into  a  dark  greasy  powder^  with  a  fetid  smell. 

In  this  afiection  the  place  of  the  kernel  of  the  wheat  is  taken  by 
a  brownish-black  powder  with  a  greasy  feel  and  a  disagreeable 
smell.     In  it,  according  to  Mr  Lawson  of  Elgin,  the  anther  never 

•  Trealise  on  PoitonSy  3d  edition,  p.  830. 

t  Quarterly  Journal  of  Ayrieviture^  1848,  p.  887. 


132  AN   ATTEMPT  AT  AN  OUTLINE  OF 

protrudes  beyond  the  corolla.  It  is  without  doubt  a  disease  of 
nutrition ;  and  for  some  interesting  observations  made  upon  it, 
reference  is  made  to  Mr  Lawson^s  paper  in  this  Journal  for  1846, 
p.  441,  and  following. 

8.  Blackear$.    A  disease  of  cereals,  in  which  the  young  ears  become  coated 
mth  a  blach  degeneration  which  sometimes  extends  to  the  whoie  grain. 

Wheat,  barley,  and  oats,  particularly  in  damp  warm  seasons, 
have  sometimes  their  ears  coated  as  if  with  soot,  and  which  is 
mixed  up  with  a  sticky  matter.  It  occurs  just  as  the  ears  are 
appearing  out  of  their  sheaths.  It  generally  only  attacks  a  very- 
few  grains  in  an  ear.  It  seems  a  disease  of  nutrition;  but  a 
fungus,  the  uredo  segetum^  grows  in  it,  and  is  often,  but  apparently 
quite  erroneously,  put  down  as  the  cause  of  the  disease. 

4.  Sedging,     A  disease  in  oats,  in  which  the  leaves  become  hard,  the  root 

enlarged,  and  the  whole  plant  stunted. 

This  affection  would  seem  to  be  caused  by  an  excess  of  water 
about  the  roots,  which,  by  diluting  to  excess  the  food,  interferes 
with  their  nutrition.     "  I  have  cured,'^  says  Mr  Stephens,  **  a 

Eiece  of  land  of  its  constant  tendency  to  grow  sedged  oats  simply 
y  draining.""* 

5.  Consumption,    A  disease  in  which  the  whole  plant  begins  to  decline,  and 

ultimately  to  shrink  up  and  die. 

This  is  perhaps  generally  the  termination  of  some  of  the  diseases 
of  nutrition,  but  it  sometimes  occurs  idiopathically,  or,  at  any  rate, 
without  the  precedence  of  any  known  disease.  It  certainly  seems 
to  be  occasionally  caused  by  excessive  flowering.  What  has  been 
called  the  tenedo  in  pines  seems  a  form  of  this  affection,  probably 
induced  by  a  long-continued  deficiency  of  nutriment. 

6.  Anbury,   A  disease  of  turnips,  in  which  an  excrescence  grows  underneath 
the  bulb,  and  takes  away  all  the  nourishment  that  should  form  the  bulb. 

Eventually  the  excrescence  becomes  putrid,  and  the  whole  plant 
dies.  When  turnips  are  affected  with  this  disease,  the  tops  become 
yellow,  and  flae  in  the  heat  of  the  sun,  and  in  this  manner  the  pre- 
sence of  the  disease  may  be  inferred.  Insects  are  found  in  the 
diseased  structure,  but  they  are  certainly  there  in  consequence  of 
the  disease,  and  not  as  a  cause  of  it.  '^  If,"  says  Mr  Stephens, 
"  the  disease  were  occasioned  hj  the  puncture  of  insects,  oetter 
cultivation  would  not  abate  its  virulence,  but  rather  increase  it,  aa 
the  turnips  would  then  be  rendered  much  more  palatable  to  them. 
The  truth  is,  that  all  such  diseases  arise  from  poverty  of  the  soil," 

*  Book  of  Ike  Farm,  toI.  i.  p.  254. 
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and  also  from  defective  nutrition,  ^^  either  from  want  of  manure 
when  the  Boil  is  naturally  poor,  or  rendered  effete  by  overcroppinff, 
Labour,  clean,  and  manure  the  soil  fally,  according  to  the  condi^ 
tion  it  presents,  and  no  anbury  will  appear,  unless  it  may  happen 
in  peculiar  seasons,  which  always  counteract  the  effects  of  culture, 
and  affect  plants  in  a  manner  sirailar  to  want  of  nutriment/'  * 

7.  ChUf.    A  disease  of  brassicacea^  in  which  the  root  enlarges^  and  the  plant 
becomes  sickli^  and  puny. 

In  this  disease,  in  the  cabbage,  the  root  has  several  enlarge- 
ments upon  it,  varying  in  diameter  from  half-an-inch  to  two  inches. 
It  generally  occurs  in  old  cultivated  soil,  in  which  cabbages  have 
been  too  repeatedly  planted.  The  cause  of  the  disease  is  almost 
entirely  an  imperfect  supply  of  food,  the  deficient  ingredient  bein^ 
probably  potassa.  The  cabbage  is  a  most  exhausting  crop,  and 
especially  of  this  substance.  Assuming  that  the  yield  of  cabbage 
be  20  tons  to  the  acre,  the  soil  would  require  to  furnish  900  Ib.f  of 
inorganic  matter ;  and  of  this  no  less  than  105  lb.  would  be 
potassa — ^likewise  it  would  require  112  lb.  of  phosphoric  acid,  and 
192  lb.  of  sulphuric  acid.  Even  if  ground  be  tolerably  well 
manured  for  eacn  crop  of  cabbage,  we  can  understand  that  it  would 
become  deficient  in  some  of  these  substances.  Besides,  in  the 
larger  varieties  of  cabbages,  the  crop  is  often  more  than  twice  as 
great  as  that  now  assumed. 

8.  FingerS' and- Toes,    A  disease  in  turnips^  in  which  the  plant,  instead  of 

forming  a  bulb^  sends  out  numerotis  stringy  roots. 

This  is  a  disease  of  nutrition,  and  has  principally  been  observed 
on  light  soil  that  has  frequently  been  cropped  with  turnips,  and  it 
has  been  banished  from  these  soils  by  superior  manuring.  The  dis- 
ease comes  on  between  the  time  of  the  singling  and  the  first  hoeing 
of  the  crop.  The  affected  plant  becomes  flaccid,  and  its  leaves  be- 
come yellow.  Commonly  the  disease  breaks  out  in  isolated  parts, 
and  thence  extends,  but  irregularly,  in  patches ;  and  then  the  pecu- 
liar substitute  for  a  bulb  is  formed.  A  turnip  thus  affected  has  a 
tendency  to  seed  prematurely ;  and,  owing  to  the  inequalities  in  the 
bulb,  water  is  apt  to  lodge,  which,  if  frost  come,  freezes,  and  causes 
premature  decay.  The  texture  of  the  finger-and-toe  is  fibrous  and 
tough,  and  the  diseased  plant  is  acrid  to  the  taste. 

9.  UkeraHon,    A  disease  of  stems  and  bulbous  roots^  attended  by  discharge 

ofjluidy  and  ending  in  partial  mortification. 

The  word  ulceration,  as  applied  to  a  vegetable  disease,  is  not 
proper,  for  an  ulcer  is  produced  by  an  excess  of  absorption  over 

•  Book  of  the  Farm^  vol.  ii.  p.  80.  t  John$toM*a  Lectures,  p.  389. 
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depoflition  ;  and,  as  has  been  mentioned  before,  there  is  no  evidence 
of  the  existence  of  any  interstitial  absorption  in  plants.  The  disease 
now  noticed,  however,  looks  like  an  ulcer,  but  the  portion  that 
shows  the  cavity  does  not  do  so  from  absorption,  but  from  sloughing 
off  of  the  part  that  has  been  affected.  Mr  Mcintosh*  states  the 
cause  of  the  affection,  where  it  occurs  idiopathically,  in  bulba  to  be 
cold  or  damp.  The  ulcer  in  plants  is  generally  produced  by  internal 
violence,  or  from  rain  or  snow  stagnating  on  parts  of  them  ;  but  it 
also  appears  to  occur  idiopathically. 

10.  Cancer,  An  apparetUly  malignant  disease  offruU  trees,  characterised 
by  the  growth  of  a  spongy  excrescence^  that  gives  out  an  acrid  discharge, 
and  never  spontaneously  ends  favourably. 

This  disease  is  not  a  true  cancer  if  it  do  not  contain  matter  not 
found  in  a  healthy  plant ;  and  this,  as  far  as  we  are  aware,  has  never 
been  detected ;  but  it  seems  probable  that  if  proper  inquiry  were 
made,  some  such  would  be  found.  At  least  the  incurability  of  the 
disease  would,  from  analogy  with  similar  diseases  of  animals,  seem 
to  indicate  its  nature. 

11.  Moist  Gangrene,    A  disease  of  fruits^  fiower-rootSy  and  leaves,  attended 

by  afoul  discharge,  ending  in  a  moist  gangrene,  and  believed  to  be  more 
or  less  contagious. 

This  disease  commences  by  a  number  of  green  spots  of  various 
sizes,  which  soon  enlarge  and  darken.  ^'  A  swelling,^'  says  Professor 
Balfour ,f  "  first  takes  place,  and  then,  on  contraction,  the  epider- 
mis bursts,  and  a  dark  fluid  oozes  out  having  a  fetid  odour.  The 
disease  goes  on  increasing  until  complete  disorganisation  takes 
place ;  the  diseased  cells  are  found  to  contain  dark  granules,  some- 
times also  a  vibrio  has  been  detected.  The  disease  is  produced  by 
cold  and  moisture.'^ 

12.  Dry  Rot  A  disease  of  trees,  particularly  of  the  larch,  in  which  the 
albuminous  parts  of  the  wood  are  affected  and  destroyed,  and  the  trunk 
in  consequence  crumbles  awaiy. 

This  disease  is  now  well  understood,  and  it  affords  an  instance  of 
the  benefit  of  investigating  causes.  Although  cherry-trees  are 
liable  to  it,  it  has  been  principally  observed  in  timber.  It  is 
caused  by  albuminous  matter  acting  catalytically  on  the  lignine, 
and  causing  it  to  rot.  In  dead-wood  trees,  or  rather  in  wood 
that  has  not  long  been  cut  down,  the  process  may  be  stopped  by 
adding  to  it  any  deoxidising  substance,  as  corrosive  sublimate,  blue 
stone,  which  may  combine  with  the  albumen,  and  render  it 
insoluble ;  this  is  called  popularly,  from  the  name  of  a  patentee 
regarding  it,  Kyanising.     In  the  present  state  of  our  knowledge, 

♦  Book  of  the  Garden,  rol.  ii.  p.  701.  f  data-Book  of  Botany,  p.  Q9^. 


VEGETABLE  PATHOLOGY.  135 

however,  we  do  not  know  how  to  apply  any  of  these  subBtances 
to  a  tree  uncut  down,  and  unquestionably  alive. 

IS.  Monstrosities.    Morbid  non-maUgnant  growths,  of  which  the  most  tm" 

portant  are^-^ 

a.  Deformed  flowers^  which  are  thereby  generally  rendered  unfit 
for  reproduction. — The  most  usual  instances  of  this  are  absence  of 
stamens  or  pistils,  or  both.  This  monstrosity  is  generally  pro- 
duced by  too  luxuriant  a  culture.  An  example  of  this  may  be 
found  in  the  snowball  {Viburnum  opulous).  As  growing  in  our 
gardens,  the  flowers  grow  into  large  rotate,  or  corollas  that  have 
neither  stamens  nor  pistils.  In  its  natural  state,  the  shrub  has 
small  campanulate  flowers,  without  stamens  or  pistils,  and  the 
flowers  are  about  three  times  as  large  as  in  the  natural  state. 

b.  Tumours  on  the  wood  and  bark. 

c.  Warts  on  fruits, 

d.  Bedeguarj  which  perhaps j  however ^  mdy  occurs  in  roses. 

The  two  first  of  these  are  provisions  of  nutrition,  of  common 
occurrence — the  warts,  however,  having  been  principally  noticed  on 
apple-trees.  The  bedeguar  has  not  been  much  investigated,  and 
perhaps  has  some  connection  with  insects. 

14.  Lepra.    A  harh  disease.     It  is  extremely  probable  that  there  are  a  great 
many  bark  diseases. 

The  one  called  lepra  (if  indeed  it  do  not  include  many  diseases) 
is  a  diseased  state  of  nutrition  in  the  bark,  in  which  the  outer  sur- 
face dies,  and  affords  a  seed-bed,  or  rather  a  spore-bed,  for  cryp- 
togamic  parasites. 


Section  XII.— Chronic  Diseases  produced  by  Parasitical  Plants 

AND  Animals. 

See  the  general  question  examined  in  paragraph  12.  Previous 
numbers  of  this  Journal  contain  a  very  full  account  of  the  insects 
that  are  injurious  to  agriculture ;  and  we  hope  in  the  next  number 
to  enumerate  and  state  the  plants  preferred  by  parasitical  plants, 
and  the  various  parasites  found  on  different  vegetables. 

Section  XIII. — ^Surgical  Diseases. 

1.  Wounds.    A  solution  of  continuity  from  violence. 

2.  Fractures.  Separation  of  stem  or  branch  into  one  or  more 
pieces. 

3.  Stroke  by  lightning. 

These  three  diseases  have  been  incidentally  noticed  in  previous 
paragraphs,  at  as  great  a  length  as  seems  proper  in  this  outlina 
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Section  XIV. — Outline  op  Principles  op  Vegetable  Therapeutics. 

The  only  philosophical  plan  of  treating  vegetable  disease  con- 
sists in  endeavouring  to  decide  in  what  manner  the  fatal  termination 
or  death  is  likely  to  be  induced  (see  paragraph  III.))  ah<^  then,  in 
either  taking  measures  to  bring  about  a  state  of  the  system  of  the 
diseased  plant  contrary  to  such  a  tendency,  or  in  removing  the  plant 
from  the  causes  of  disease.  If  the  potato-blight,  for  instance,  is 
caused  by  a  deficient  supply  of  potassa,  then  it  is  plain  that 
potatoes  only  should  be  planted  in  land  that  has  a  due  supply  of 
potassa,  in  a  form  so  soluble  that  it  can  be  afforded  to  that  season's 
potato  crop.  If  the  unsuitability  of  the  soil  induce  more  chronic 
disease,  as  if  damp  induce  lodging  in  oats,  or  in  many  other  cases, 
we  may  naturally  hope  to  get  rid  of  the  malady  by  draining,  and 
many  other  analogous  instances  will  present  themselves  to  the 
reader  of  the  preceding  pages.  But  when  a  disease  has  once 
formed,  it  becomes  a  very  important  question, — is  there  a  system 
of  therapeutics  that  can  naturally  direct  us  to  a  plan  of  treatment, 
— to  the  administration  of  drugs,  to  the  employment  of  surgical 
remedies,  &c.  ?  The  answer  is,  that  beyond  a  few  external  appli- 
cations, there  is  not  at  present ;  but  there  is  no  reason  why  there 
should  not  be.  Human  medicine  was  once  in  the  very  same  con- 
dition :  ^^  Quos  tamen  Homerus,"  said  Celsus,  in  speaking  of  the 
two  sons  of  Esculapius,  "non  in  pestilentia,  neaue  in  variis 
generibus  morborum  aliauid  attulisse  auxilii,  sea  vulneribua 
tantummodo  ferro  et  medicamentis  mederi  solitos  esse  proposuit. 
Ex  quo  apparet  has  partes  medicinas  solas  ab  his  esse  tentatas, 
easque  esse  vetustissimas."  * 


ADDITIONAL  NOTES  on  thb  PRESERVATION  and  DRYING  of  GRAIN. 
By  R  S.  BuKN,  Engineer. 

In  a  former  paperf  on  this  subject  we  described  pretty  fully 
the  advantages  which  result  from  the  practice  of  preserving  ^rain 
from  moisture,  and  endeavoured  to  analyse  the  process  of  kiln- 
dryinff,  as  ordinarily  conducted,  with  a  view  to  show  the  defects 
attendant  unon  the  process.  In  a  subsequent  paper  f  we  offered 
some  remarKs  as  to  the  preservation  of  grain,  so  as  to  retain  its 
dryness — the  desiccation  being  effected  previous  to  its  being  stored 
away.  From  the  limited  space  at  our  disposal  on  the  occasions 
above  alluded  to,  we  were  prevented  from  going  so  fully  into  the 

*  DeRe  Mediea,  lib.  i.  f  Journal  of  AgriouHnre,  No.  xuv.  p.  845. 

•  Ibid.  No.  XLV.  p.  429, 
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matter  as  we  deem  its  importance  requires.  It  is  the  object  of  the 
present  remarks  to  effect  this  presumed  desideratum. 

So  long  as  the  present  system  is  adopted  of  storing  grain  in  the 
sheaf,  not  in  bulk,  it  is  evidently  a  matter  of  great  importance  to 
facilitate  the  housing  of  the  sheaves.  It  has  often  occurred  to  us 
that  the  arrangements  for  effecting  this  are  too  dependent  upon 
manual  labour  to  possess  that  capability  of  extension,  both  as 
regards  power  and  quickness  of  operation,  which  the  exigencies  of 
farm-work  demand,  and  which,  m  this  uncertain  climate,  would 
be  so  valuable  in  a  pecuniary  point  of  view.  Every  agriculturist 
knows  the  importance  of  speedy  "  winning "  of  his  crops.  To 
facilitate  this,  any  appliances  which  would  not  involve  too  great  a 
cost  in  their  construction,  would  be  peculiarly  valuable,  and  would 
soon  repay  themselves.  Speedy  winning  may  be  eflFected  by 
adopting  two  plans,  one  of  which  has  for  its  object  the  perform- 
ance of  the  drying  effect,  which,  under  the  present  system,  genial 
weather  alone  can  give — the  other,  the  quickly  removing  the  corn  so 
dried  or  prepared  to  the  place  in  which  it  is  to  be  stacked  or  stored. 
To  gain  complete  eflSciency,  the  two  must  be  worked  in  conjunction, 
as  it  is  evident  that  there  is  no  use  in  making  arrangements  to 
prepare  com  for  stacking  or  storing,  and  leaving  it  so  prepared  to 
the  chances  of  being  again  deteriorated,  in  consequence  of  having 
no  easily  available  means  for  quickly  removing  it. 

The  drying  of  com  in  the  field  is  likely  to  be  characterised  by 
many  as  a  refinement  in  agriculture  not  probably  to  be  soon 
realised  in  practice.  There  are  not  a  few  processes  which  are  now 
part  and  parcel  of  a  good  system  of  agriculture,  which,  by  men  now 
departed,  and  possibly  by  some  still  living,  were  and  are  charac^ 
terised  as  refinements  in  practice,  and  the  day-dreams  of  theorists. 
All  innovations  meet  generally  with  this  reception.  A  traveller 
in  that  land  of  wonders,  China,  saw  a  man  carrying  a  chest  of  tea, 
which  dangled  from  the  end  of  a  pole  resting  on  his  shoulder.  To 
effect  a  balance,  John  Chinaman,  with  a  due  knowledge  of  the 

Erinciple  of  the  lever,  if  not  of  animal  mechanics,  had  attached  a 
uge  stone  at  the  other  end  of  the  pole.  The  traveller,  very  natu- 
rally concluding  that  all  the  advantages  of  this  ingenious  arrange- 
ment might  be  retained,  with  others  not  evidently  contemplated 
by  the  trudging  porter,  suggested  it  might  be  better  —  that  if, 
instead  of  a  stone,  he  placed  a  second  chest  of  tea,  thus  carrying 
two  at  once.  With  stolid  gravity,  and  a  look  of  pity  at  the  man 
who  could  counsel  so,  the  porter  answered,  "  Our  fathers  did  as  I 
do  now ;  are  we  wiser  than  our  fathers  ? "  Of  course,  not  contem- 
plating such  an  appeal  to  the  principles  of  filial  reverence,  the  tra- 
veller found  this  answer  unanswerable.  So  with  this  as  with  many 
other  proposed  agricultural  innovations,  those  to  whom  they  are 
presented,  in  the  spirit  if  not  the  words  of  the  honest  Chinaman, 
meet  them  with  a  "  Those  who  went  before  us,  honest  men  !  stood 
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the  chance  of  rainy  days  and  heated  corn,  and  so  will  we.  Are 
we  wiser  than  our  fathers  ?  "  But  revenona  nous  ct  nos  moutons — 
to  "return  to  our  mutton/'  or  our  com. 

The  advantages  of  attaining  a  proper  condition  of  dryness  in 
the  corn  with  celerity,  and  a  considerable  degree  of  certainty,  both 
as  regards  the  time  consumed  in  doing  it,  and  the  degree  of  dryness 
effected,  are  so  very  obvious,  we  think,  that  it  is  unnecessary  to 
detail  them.  The  importance,  also,  of  trusting  as  little  as  possible 
to  the  chances  of  our  proverbially  variable  climate  has  been  so 
emphatically  and  repeatedly  endorsed  by  authorities  whose  expe- 
rience there  can  be  no  gainsayhig,  that  we  need  not  apologise  for 
throwing  out  a  few  suggestions  as  to  the  best  method  of  avoiding 
this  "  trusting  to  contingencies." 

Many  of  our  readers  are  aware  that  the  plan  which  has  been  made 
most  widely  known,  is  that  in  which  a  chamber  is  used,  in  which 
the  grain  is  placed  in  layers  on  a  series  of  racks  or  open  shelves. 
It  is  quite  obvious,  however,  that  the  process,  as  thus  carried  out, 
will  both  be  uncertain  as  to  effect,  and  slow  and  tedious  as  to  time. 
Many  of  the  objections  which  we  offered  to  the  system  of  drying 

gain  by  means  of  the  ordinary  floor-kiln  apply  equally  to  this, 
owever  large  may  be  the  quantity  of  air,  heated  or  otherwise, 
which  is  forced  into  the  chamber,  and  which,  in  passing  through 
the  grain,  is  to  carry  off  its  moisture,  a  large  percentage  of  the 
material  will  have  no  contact  with  the  evaporating  current.  As 
in  corn-drying,  the  "  standard  of  perfection '  which  we  pointed  out 
in  our  paper  in  No.  XLIV.,  namely,  that  "  each  individual  grain'' 
shall  in  its  turn,  and  on  all  sides,  be  subjected  to  the  heating 
medium, — so,  in  drying  com  in  the  sheaf,  the  standard  of  perfection 
is,  that  the  surface  of  each  straw  or  ear  shall  be  subjected  to  the 
heating  medium.  Of  course  there  are  difficulties  in  the  way  of 
drying  com  in  the  straw  which  are  not  met  with  in  the  dryine  of 
the  separate  grain.  The  grain,  from  its  very  form,  offers  facihties 
for  effecting  the  desideratum ;  but  the  same  object  in  view  in  both 
cases — ^namely,  the  individual  separation  of  the  bodies  or  substances 
to  be  acted  upon — is  the  only  key  to  successful  and  speedy  drying. 
Hence,  as  we  showed  in  treating  of  drying  com  in  the  grain,  dry- 
ing com  in  the  straw  means,  strictly  speaking,  the  drying  of  each 
straw  one  by  one,  without  reference  whatever  to  the  other  straws 
or  ears  in  bulk. 

It  has  been  said,  that  had  it  not  been  for  the  adaptation  ot  circular 
motion^  with  all  its  capabilities  of  being  altered  in  speed  and  direo* 
tion,  our  varied  manufactures  would  never  have  reached  their  pre- 
sent stage  of  perfection.  Enter  a  mill,  no  matter  whether  the 
material  operated  upon  be  cotton,  wool,  silk,  paper,  or  com,  the 
important  processes  are  all  sure  to  be  effected  by  circular  motion. 
This  is  the  cheapest  of  all  motions  produced,  and  the  most  easily 
controlled ;  it  possesses,  moreover,  not  only  a  continuity,  but  a  pre- 
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dsion  and  regularity  which  is  amazingly  valuable.  We  have 
already  shown  how  the  "  standard  of  perfection"  in  drying  of  com 
was  gradually  approached,  by  leaving  the  processes  which  de- 
manded irregular  motion.^  and  adopting  those  in  which  it  was  cir- 
cular. The  question  then  arises, — how  can  the  regularity  of  trans- 
mission and  facility  of  regulation  as  to  speed  be  obtained  while 
treating  of  such  a  material  as  grain  in  the  straw?  The  solution  is 
offered  by  the  cotton  "  blower."  In  this  machine  the  object  to  be 
effected  is  the  presentation  of  the  cotton  in  comparatively  small 
quantities  to  the  action  of  beating  or  revolving  arms,  so  as  to  sub- 
ject a  certain  length  of  fibre  to  so  many  blows  or  beats  in  a  given 
time.  The  beaters  revolving  with  a  uniform  speed,  it  is  obvious 
that  the  cotton  should  be  supplied  to  their  action  in  undeviating 
quantity  and  regularity.  Over  two  rollers  an  endless  apron  is 
stretched,  this  being  composed  of  a  series  of  thin  and  narrow 
stripes  of  wood  fastened  to  two  ribands  or  carriers  which  pass  tightly 
over  the  rollers.  A  flexible  apron  is  thus  obtained,  which  can  be 
moved  along,  and  anything  resting  or  placed  thereupon,  at 
regular  and  unvarying  speed  by  simply  imparting  motion  to  one 
or  other  of  the  rollers.  The  cotton  spread  in  this  is  gradually 
carried  forward  to  a  pair  of  small  diameter  rollers,  which  revolve 
nearly  in  contact.  Kevolving  at  a  uniform  speed,  these  take  in 
and  pass  to  their  other  side  a  quantity  of  cotton  which  is  uniform 
in  length  and  thickness ;  there  is  thus  presented,  in  a  certain  space 
of  time,  a  certain  length  or  riband  of  hbre  to  the  action  of  the  re- 
volving beater.  Make  the  case  receptacle  in  which  the  beater 
revolves  a  heated  chamber ;  remove  the  revolving  beater,  and  con- 
tinue the  endless  apron  through  between  the  feeding-rollers  to  the 
other  end  of  the  chamber ;  make  the  apron  of  open  network,  gal- 
vanised iron  or  zinc ;  substitute  hay  or  other  crop  for  the  cotton, — 
and  you  have  a  drying  apparatus,  the  regularity  of  motion  of 
which  is  within  easy  command.  To  prevent  all  chance  of  the 
grain  or  crop  being  injured,  the  feeding-rollers  may  be  dispensed 
with,  and  the  thickness  of  the  layer  sent  through  the  machine 
regulated  by  hand.  With  the  crop  passing  in  at  one  end  of  the 
heating  chamber  and  taken  out  at  the  other,  a  very  limited  range 
of  drying  would  be  attainable ;  a  wider  range  can  easily  be  oh- 
tained  by  increasing  the  number  of  revolving  aprons,  each  of 
which  revolves  in  a  direction  contrary  to  that  of  its  neighbour. 
This  arrangement  would  thus  resemble  the  arrangement  of  Archi- 
medean screws  in  the  machine  illustrated  in  No.  XLiv.,  page  353 ;  and 
in  this  way,  by  regulating  the  speed  of  the  rollers,  the  crop  could 
be  subjected  for  any  length  of  time  to  the  action  of  the  warm  air. 
That  some  such  plan  as  this  would  be  thoroughly  effectual  in 
all  cases  there  can  be  no  doubt,  but  whether  it  would  pay  thus  to 
adopt  it  is  not  our  province  to  determine.  Of  this,  however,  we 
feel  confident,  that  in  the  case  of  grain  subjected  to  heavy  and 
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continuous  rain  or  damp  weather,  it  would  be  attended  witb  econo- 
mical results  to  have  such  an  apparatus,  as  part  of  the  mechanism 
of  the  farm,  ready  for  immediate  use  in  such  circumstances.  Few 
harvests,  indeed,  pass  without  our  farmers  having  on  hand  a  con* 
siderable  quantity  of  grain  which  would  be  made  as  valuable  as 
any  other  portion  of  their  crop,  by  being  treated  in  the  way  we 
have  described.  But  although  we  are  not  prepared  to  advocate 
the  use  of  such  an  apparatus,  with  its  movable  apron  and  heated 
air,  as  a  paying  one  under  all  circumstances  of  place  and  weather 
in  our  climate,  we  do  not  extend  the  same  uncertainty  of  decision 
with  reference  to  the  plan  of  individual  separation  of  the  straw, 
so  far  as  this  can  be  aone  with  a  moderate  outlay  of  time.  The 
practice  of  tying  up  the  grain  into  bundles  or  sheaves,  and  placing 
these  again  in  a  heap  together,  is  certainly  not  the  speediest  way 
of  attaining  the  end  in  view.  To  squeeze  damp  clothes  together, 
and  then  huddle  them  together,  is  not  the  best  way  to  get  them 
dried,  or  else  the  practice  of  the  honest  washerwoman  of  spreading 
out  as  much  of  their  surface  as  possible  is  an  erroneous  one.  The 
eminent  authority  on  agricultural  matters,  Mr  Stephens,  in  his 
work.  The  Book  of  the  Farm^  notices,  as  one  of  the  advantages  of 
mowing  crops  in  place  of  reaping  them,  that  the  crop  is  quicker 
ready  for  "  winning."  "  Mown  wneat,"  he  says,  "  is  ready  for  the 
stack  in  three  to  five  days,  and  barley  and  oats  in  eight  or  ten,  the 
chief  cause  of  the  difference  being  the  loose  and  open  state  in 
which  mowing  places  the  straw,  while  the  straw  reaped  by  the 
sickle  is  much  compressed  in  the  lower  part  of  the  sheaf,  which 
most  requires  exposure."  The  question  here  arises,  if  this  fact 
alone  gives  to  mowing  corn  such  a  "  decided  superiority  "  (we  use 
the  words  of  Mr  Stephens)  over  reaping  by  the  sickle,  would  it 
not  be  worth  trying  to  increase  the  advantage  so  gained  by 
extending  this  principle  of  giving  to  the  straw  "  the  loose  and 
open  state  "  which  is  thus  shown  to  be  so  valuable  ?  We  think  it  is 
worth  the  trial.  If  it  pays  glue-makers  to  erect  light  and  open 
framework  to  dry  their  cakes  or  sheets  of  glue,  would  it  not  pay 
the  farmer  to  do  the  same  to  serve  this  office  for  his  grain? 
Weight  for  weight,  there  is  a  great  difference  in  the  value  of  these 
substances,  and  all  in  favour  of  the  grain.  The  planting  of  a  few 
dozen  iron  rods  with  prongs  or  forks  to  stick  into  the  ground,  and 
the  laying  of  some  dozen  yards  of  wire-netting,  would  be  the  work 
of  a  very  short  time,  and  a  series  of  shelves  of  large  snperfices 
would  thus  be  obtained  in  the  field  in  which  the  mowing  was  going 
on.  A  light  roof  over  the  top  shelf  would  finish  the  whole.  The 
mechanical  arrangements  by  which  this  suggestion  could  be  carried 
out  are  so  simple,  and  we  think  must  be  obvious  to  all  after  a  moment's 
consideration,  that  it  is  not  necessary  to  detail  them ;  suffice  it  to  say 
that  a  series  of  shelves  or  horizontal  open  frames  could  be  supported 
one  above  the  other  by  having  a  series  of ''  shoulders  "  at  an  equal 


PRESERVATION  AND  DRYING  OF  GRAIN.        141 

height  in  the  Dpright  rods ;  each  shoulder  decreasing  in  diameter 
as  it  approachea  the  upper  end  of  the  standards.  The  sheets  of 
perforated  wire  would  in  this  case  have,  at  proper  situations  cor- 
responding to  the  distances  between  the  standards,  holes  or  rings 
of  diameter  somewhat  less  than  the  shoulder  on  which  it  was  de- 
ugned  to  rest ;  these  holes  being  of  different  sizes,  and  the  sheets 
or  shelves  being  numbered  corresponding  with  that  of  the  shoulder 
on  which  it  was  to  rest.  The  standards  being  fastened  in  the 
ground,  the  sheet  having  the  largest  holes  or  rings  would  be  passed 
over,  the  standards  passing  through  the  rings,  and  the  shelves  being 

Prevented  from  slipping  down  the  rod  by  resting  on  the  shoulder, 
^he  sheets  having  the  second  size  of  rings  would  then  be  passed 
over  the  standards,  and  would  rest  upon  the  second  size  of  shoulder. 
A  series  could  thus  be  placed,  all  capable  of  supporting  a  consider- 
able quantity  of  grain  opened  out  in  comparatively  thin  layers. 
The  straw  thus  placed  would  dry  rapidly ;  from  rain  showers  de- 
scending in  such  a  way  as  not  easily  to  get  between  the  shelves  placed 
thus,  and  exposed  to  such  thorough  and  continuous  currents,  there 
would  be  little  chance  of  having  heated  com.  We  have  already 
noted  the  importance  of  having  a  ready  means  of  removing  the 
grain  in  straw  to  the  place  where  it  is  to  be  stored  up.  Previous 
to  briefly  going  into  this  point,  it  is  right  to  state  that  Mr  Saunders 
of  Staines  has  recently  patented  a  plan  of  drying  grass  and  other 
crops  by  a  process  almost  identical  with  the  one  we  have  described. 
In  the  specification  which  has  been  laid  before  our  notice  within  the 
last  week,  he  fully  describes  the  means  by  which  it  is  effected. 
In  addition  to  the  plan  of  moving  aprons,  he  proposes  another, 
consisting  of  a  revolving  wheel,  cylinder,  or  cage,  made  of  wire- 
cloth  or  open  work,  placed  within  a  heated  chamber,  and  divided 
by  a  series  of  radial  partitions  into  compartments.  By  the  revo- 
lution of  the  wheel  the  hay  is  shaken  or  tossed  to  and  fro  within 
the  chamber,  and  thus  nearly  every  part  is  subjected  to  the  action 
of  the  heat.  It  is  obvious  that  this  plan,  however  efficient  for  hay, 
would  not  answer  for  cereal  crops.  The  turning  about  in  the 
chambers  would  possibly  bring  about  a  result  too  much  akin  to 
that  of  threshing  to  be  desirable.  The  method  by  which  Mr 
Saunders  carries  out  the  principle  of  moving  aprons  is  very  inge- 
nious. The  size  of  the  heating  chamber  which  he  has  found  con- 
venient is  6  feet  wide,  10  long,  and  12  high  ;  the  temperature  of 
the  warmed  air  being  100**  to  120**  Fahr.  The  rollers  on  which  the 
aprons  move  are  about  4  inches  diameter,  and  the  distance  between 
each  apron  is  about  8  or  10  inches.  The  upper  apron  is  partly 
exterior  and  partly  interior  with  reference  to  the  heating  chamber. 
The  apron  passes  in  through  an  opening  in  one  end  of  the  chamber 
at  the  top,  and  through  a  similar  opening  at  the  bottom.  The  hay 
or  other  crop  is  fed  to  the  apron  at  the  top  in  as  equable  a  layer 
as  possible.    It  is  carried  into  the  chamber ;  and  on  approaching 
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the  end,  at  a  distance  of  20  inches  therefrom  it  is  dropped  upoti 
the  apron  immediately  below,  which,  moving  in  an  opposite  direc- 
tion, conveys  the  material  to  the  other  end  of  the  chamber ;  at  a 
distance  of  20  inches  from  the  end  it  falls  from  the  second  to  the 
third  apron,  and  so  on  until  it  is  delivered  throagh  the  opening  in 
the  end  at  the  bottom  of  the  chamber.  The  heating  chamber 
should  be  provided  with  a  ventilator,  through  which  the  heated 
moisture  should  pass  to  the  atmosphere.  The  efficiency  of  the 
apparatus  will  be  increased  by  having  a  current  of  air  blown 
through  it  by  means  of  a  fan. 

We  now  return  to  the  consideration  of  a  ready  means  of 
removing  the  crop,  and  of  storing  the  same.  The  plan  of 
sticking  a  pronged  fork  into  a  sheaf  of  com,  and  carrying  it 
hoisted  thereon  to  a  cart  or  stack,  possesses  at  least  the  advan- 
tages which  may  be  supposed  to  emanate  from  a  practice  which 
can  boast  of  high  antiquity.  Little  more  can  be  said  in  its 
favour.  It  is  a  plan  which  is  prodigal  of  animal  strength ;  the 
operative  has  not  only  the  weight  of  the  sheaf  to  support,  but  he 
has  to  expend  a  considerable  portion  of  his  strength  in  preventing 
the  reared-up  sheaf  from  toppling  over.  This  to  a  strong  man 
may  be  so  small  in  amount  as  altogether  to  be  unnoticed  ;  but  a 
continual  repetition  of  such  efforts,  however  slight,  tells  at  the  end 
of  a  long  day's  work.  Mr  Stephens  wisely  counsels  that,  in  build- 
ing a  stack  of  com,  ^  it  should  be  studied  to  let  the  ploughman 
have  the  advantage  of  any  wind  going  in  forking  the  sheaves  from 
the  cart.'^  Were  this  forgotten,  not  only  might  the  wind  blow 
over  the  upreared  com,  but  the  corn-lifter.  Could  not  the  pro- 
cess be  carried  on  without  "  wooing  the  wind  "  thus  ?  Let  us 
inquire.  Suppose  a  frame  mnning  upon  wheels,  having  at  one 
end  a  joint,  attached  to  which  is  a  long  frame,  somewhat  in  appear- 
ance like  a  common  ladder.  At  the  opposite  end  of  the  travelling 
frame  place  a  vertical  standard,  supporting  a  worm-wheel,  which 
works  into  the  teeth  of  a  pinion  fixed  on  a  shaft  of  a  large  toothed 
wheel.  To  about  the  middle  of  the  jointed  frame  or  ladder  attach 
firmly  a  cast-iron  segmental  rack,  in  the  teeth  of  which  works  the 
large  toothed  wheel,  actuated  by  the  horizontal  worm-wheel.  At 
the  foot  of  the  jointed  ladder,  and  at  its  further  extremity,  place  a 
pulley,  and  round  it  an  endless  belt,  furnished  with  projecting 

f)rongs  or  tines.  By  appropriate  means,  with  either  manual 
abour  or  steam  power,  cause  the  pulley  to  revolve ;  place  a  few 
sheaves  on  the  endless  belt,  and  to  take  them  up  the  inclined  plane 
to  the  level  of  the  stack  is  the  work  of  a  few  seconds,  and  of  exceed- 
ingly little  labour.  As  the  stack  increases  in  height,  work  by  means 
of  its  handle  the  horizontal  worm-wheel ;  this  causes  the  toothed 
wheel  to  raise  the  segmental  rack  attached  to  the  jointed  frame ; 
and  thus  by  simple  means  the  sheaves  can  be  taken  up  to  any 
elevation.  Such,  with  modifications  and  arrangements,  which  it  is 
not  necessary  further  to  describe,  is  the  mechanism   for  raising 
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and  stackiDg  haj,  invented  and  patented  by  Mr  James  Hayes  of 
Huntingdon.  The  principle  is  evidently  susceptible  of  numerous 
modifications  more  or  less  simple  in  their  nature.  Similar  in 
arrangement  is  the  stacking  machinery  of  Mr  Joseph  Bench  of 
Craig  Hall,  in  Macclesfield.  He  applies  it  also  to  the  loading  of 
waggons,  the  frame  being  '^  attached  to  and  dragged  at  the  cart 
or  waggon's  tail,  motion  being  given  to  the  raising-cloth  (or 
endless  apron)  by  wheels  in  contact  with  the  ground."  In  either 
case,  whether  for  stack  or  waggon  loading,  Mr  Bench  recommends 
them  as  substitutes  '^  for  the  laborious  work  of  pitching,''  which 
will  **  prevent  the  loss  which  frequently  occurs  by  shaking  and 
knocking  the  produce  about  during  the  processes  of  stacking  and 
storing."  We  think  it  evident  that  much  may  be  gained  in  many 
ways  oy  using  easily -regulated  mechanism  for  laborious  manual 
operations.  Simpler  contrivances  than  those  suggested  could 
easily  be  devised.  Having  now  got  the  com  in  sheaf  stacked,  is 
there  any  way  of  securing  its  preservation  while  there  ?  We  may 
put  it  in  dry,  but  can  we  keep  it  so  ? — or  we  may  put  it  in  only 
partially  dry,  can  we  make  it,  while  there,  wholly  or  nearly  so  ? 
— or  we  may  put  in  a  portion  damp  or  wet,  can  we  prevent  this 
from  influencmg  the  portion  that  is  already  sound  ?  These  are 
questions  the  answer  to  which  will  involve  some  details  that  may 
be  considered  interesting  as  well  as  useful.  We  shall  direct  our 
attention 'in  the  mean  time  to  the  last  of  these. 

It  has  always  appeared  to  us  an  interesting  problem,  whether 
there  could  lie  some  means  devised  for  preventing  the  spread  of 
disease  or  unsoundness  in  collections  of  grain,  without  involving 
either  much  manual  labour  or  expensive  constructions.  The  patent 
granted  to  Edward  Loradoux  Bellford,  16  Castle  Street,  Holbom, 
liondon,  professes  to  give  a  solution  of  this  problem.  The  means 
by  whidi  he  does  so  are  exceedingly  simple,  and  are  based  on  the 
following  theory :  ^'  In  vegetable  substances  which  contain  only  a 
small  quantity  of  moisture,  the  process  of  decay  always  or  almost 
invariably  commences  at  the  centre  of  a  mass,  and  from  thence 
extends  in  all  directions.  It  is  well  known  to  millers  and  others 
engaged  in  the  manufacture,  storage,  or  transportation  of  flour, 
meal,  and  grain,  that  in  those  substances  such  is  the  case,  the 
centre  being  frequently  found  soured  and  heated  highly,  while  those 
portions  near  the  outside  of  the  mass  are  uninjured.  It  is  also  the 
case  in  hay  or  other  substances  of  a  similar  nature."  Such,  then, 
is  the  theory ;  the  practical  method  of  obviating  the  evil  deduced 
firom  thence  is  very  simple.  Take  out  the  centre  mass,  or  insert 
a  tube  or  series  of  tubes  in  the  centre  of  the  receptacle  in  which 
the  flour,  &c.  is  contained,  and  the  difficulty  is  met.  What  the 
consequence  of  this  simple  contrivance  is,  a  brief  investigation  will 
show.  Suppose  a  barrel  of  dry  sponges,  having  in  the  centre 
thereof  a  series  of  sponges  saturated  with  moisture  extending  from 
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top  to  bottom  of  the  barrel,  there  will  thus  be  a  core  of  wet  In  the 
midst  of  the  dry  sponges.  According  to  the  theory  above  noted, 
the  wet  will  radiate  from  the  centre  mass  outwards  in  all  direc* 
tions,  and  the  surrounding  mass  will  become  gradually  saturated. 
As  there  is  no  obstacle  in  any  one  direction  to  these  radiations  of 
wet,  we  can  suppose  the  process  to  go  on  by  adding  a  series  of 
concentric  rings  of  wet  sponge  to  the  primary  central  mass,  these 
rings  of  wet  progressing  towards  the  external  barrel.  It  is  not 
at  all  likely  that  the  wet  will  progress  only  on  one  side  of  the  wet 
central  mass,  thus  forming  one  semicircle  of  wet  and  another 
semicircle  of  dry  sponge — it  is  just  as  natural  for  the  wet  to  go  to 
one  side  as  to'  the  other ;  and  seeing  that  there  are  no  obstacles  to 
its  doing  so,  the  almost  absolute  certainty  is  that  it  will  go  to  all 
sides.  In  the  centre  of  the  barrel  place  a  tube ;  the  consequence  is, 
that  the  wet  mass  is  displaced  to  one  side  only,  and  before  the 
damp  or  unsoundness  can  reach  to  the  opposite  side  of  the  tube 
and  the  material  there  placed,  it  must  perforce  travel  round  the 
whole  circumference  of  the  tube.  But  to  travel  in  this  way  the 
wet  must  progress  in  a  lateral  direction,  and  we  have  already 
shown  that  it  radiates  from  a  point  like  the  spokes  of  a  wheel ;  its 
progress,  therefore,  will  be  mainly  outward  towards  the  barrel, 
by  this  arrangement,  therefore,  only  a  minimum  portion  of  the 
mass  is  damped,  and  the  chances  are  that  before  all  the  mass 
round  the  central  tube  gets  damp — which  must  necessarily  be  a 
slow  process,  as  each  damp  portion  will  only,  like  its  neighbour, 
radiate  from  its  centre — the  flour  or  grain  will  be  dislod^^ed  from 
the  receptacle.  Without  the  central  tube  any  wet  mass  is  free  to 
radiate  in  all  directions ;  with  the  tube,  a  lar^e  proportion  of  these 
rays  are  arrested  by  the  tube ;  and  these,  left  free  to  ^o  amongst 
the  mass,  penetrate  only  in  the  line  of  the  thinnest  portion.  Were 
damp  or  wet  the  only  evil  to  be  arrested,  it  would  not  be  so 
important  a  matter  to  prevent  it,  as,  on  the  supposition  that  only  a 
small  portion  was  admitted  damp,  by  communicating  itself  to 
others  it  would  be  so  divided  that  in  each  it  would  be  almost 
inappreciable.  But  wet  brings  decay,  and  decay  "  grows  by  what 
it  feeds  on  :  '^  it  progresses  steadily  to  a  consummation.  It  may  be 
compared  to  gangrene  in  the  animal  body ;  it  must  be  lopped  off, 
got  rid  of — cannot  be  brought  to  a  healthy  state  itself,  it  must 
only  be  prevented  from  contaminating  the  suiTOunding  portions. 
The  invention,  when  applied  to  barrels  for  transportation,  is  more 
particularly  meant  for  Indian-corn  meal  and  wheat  flour.  The 
following  are  some  data  which  may  serve  as  guides  to  parties  using 
the  plan.  For  a  barrel  of  wheat  flour  of  the  usual  size,  containing 
about  196  pounds,  for  a  voyage  of  about  a  month  or  six  weeks,  a 
tube  of  2  inches  will  be  sufficient,  and  one  of  2^  inches  for  a  six 
months'  voyage.  As,  however,  Indian-corn  meal  is  much  more 
liable  to  decay  than  wheat  flour,  it  is  desirable  that  a  tube  of  7 
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inches  diameter  for  a  six  moDths',  and  one  of  5  inches  for  a  six 
weeks'  voyage  be  provided. 

The  plan  is  also  applicable  to  corn-bins  and  corn-stacks.  In  the 
latter  the  central  opening  is  recommended  to  be  made  by  means 
of  poles,  an  opening  being  made  at  top  and  bottom  of  the  cen- 
tral tube  to  admit  of  ventilation. 

Whether  the  theoiy  on  which  the  plan  is  based  is  correct  or 
not,  there  can  be  no  doubt  that  the  spread  of  decay  in  a  mass  of 
flour,  &c.  will  be  materially  prevented  by  the  placing  of  a  tube  or 
cylindrical  body  in  its  centre ;  even  although  the  decay  does  not 
progress  radically  as  suggested,  the  efiects  of  contact  will  be  mate- 
rially lessened.  But  as  to  the  great  advantages  attendant  upon 
the  plan,  when  made  subservient  to  another  purpose,  there  can  be 
no  doubt. 

In  the  year  1743,  Dr  Stephen  Hales  published  a  work,  in  which 
he  described  his  ventilating  machines,  and  detailed  their  advan- 
tages for  a  variety  of  purposes, — amongst  others,  he  endeavoured  to 
prove  their  "  great  usefulness  in  preserving  all  sorts  of  grain  dry 
and  sweet,  and  free  from  being  destroyed  by  weevils  both  in 
granaries  and  ships,  and  also  in  drying  com,  malt,  hops,  &c." 
That  his  plan  was  not  chimerical  appears  from  contemporary  evi- 
dence of  its  usefulness  for  these  purposes.  It  consisted  in  forcing 
a  quantity  of  air  through  the  mass  of  grain,  flour,  &c.  by  means 
of  his  ventilators.  It  is  unnecessary  to  describe  how  these  are 
constructed,  as  the  comparatively  clumsy  machine  is  now  entirely 
superseded  by  the  efficient  fanners  of  the  present  day.  It  is,  how- 
ever, singular  to  notice  that  the  other  part  of  his  plan  presents  a 
great  similarity  to  that  just  described.  Dr  Hales  carried  a  tube 
through  the  centre  of  the  mass,  all  the  diflPerence  being  that  it  was 
perforated  with  holes,  to  admit  the  air  which  was  forced  into  it  to 
the  surrounding  mass.  It  appears  that  this  plan  was  held  in  high 
esteem  by  the  farmers  of  the  day.  A  hollow  reed  or  cane  per- 
forated with  two  hundred  holes  was  placed  in  the  centre  of  the 
sack,  and  a  common  bellows  being  attached  to  the  tube  by  a 
leathern  pipe,  a  quantity  of  air  was  forced  into  the  tube.  The 
plan  was  also  adopted  in  France ;  for  it  appears  from  a  statement 
in  the  Oentleman's  Magazine  that  M.  de  Uumel  de  Monceau,  a 
member  of  the  Royal  Academy  of  Sciences,  "  preserved  a  large 
heap  of  com  free  from  weevils  for  two  years  witnout  turning,  by 
merely  blowing  air  through  it"  This  principle  of  forcing  air 
through  masses  of  material  to  be  preservea  or  dried  is  undoubtedly 
a  very  valuable  one,  and  deserves  the  attention  of  all  agriculturists. 
The  means  by  which  its  advantages  can  be  obtained  are  so  simple 
and  inexpensive  that  they  cannot  or  should  not  stand  in  the  way 
of  realising  these  advantages.  We  have  no  doubt  whatever,  from 
what  we  know  of  the  astonishing  power  of  currents  of  air,  that  it 
would  pay,  in  every  sense  of  the  word,  to  provide  a  central  opening 
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to  all  stacks  of  every  crop,  and  to  force  into — not  through — ^these 
tubes  a  large  quantity  of  air  by  means  of  a  hand  fan ;  dr,  still 
better,  to  work  the  fan  by  steam,  and  force  the  air  through  pipes 
leading  through  a  steam  chest,  or  the  upper  part  of  a  boiler,  thus 
obtaining  warmth  and  dry  air.  The  outside  of  the  pipes  being 
surrounded  with  steam,  the  air  forced  through  them,  in  its  way 
from  the  fanners  to  the  stack  would  be  soon  raised  to  a  sufficiently 
high  temperature.  But  even  where  the  plan  of  forcing  air  into 
the  central  openings  in  the  stacks  was  not  adopted,  considerable 
advantage  would  still  be  gained  from  the  opening  or  central  tube 
alone.  All  that  would  be  necessary  in  this  case  would  be  to  have  it, 
if  solid,  well  perforated  with  apertures,  and  a  free  opening  at  top 
and  bottom.  To  get  the  latter,  the  stack  would  require  to  be  raised 
from  the  ground  :  this,  however,  is  done  in  all  cases  of  improved 
stack  construction. 

As  evidence  of  the  extraordinary  desiccating  or  drying  powers 
of  currents  of  heated  air  passed  through  or  in  contact  with  various 
materials,  we  may  here  give  some  interesting  results,  for  which 
we  are  indebted  to  the  patentees  of  the  Improved  Desiccating  Pro- 
cess, Messrs  Davison  and  Symington.  The  principle  on  which  it 
is  conducted  is  simply  forcing  large  bodies  of  air  through  a  series 
of  arched  pipes  heated  by  an  ordinary  furnace,  and  passing  tliis  at 
a  high  temperature  into  the  chamber  containing  the  materials  to  be 
dried.  The  air  is  forced  through  the  pipes  by  means  of  a  fan.  The 
process  has  been  applied  to  the  drying  of  almost  every  species  of 
material,  the  value  of  which  is  increased  by  being  in  a  thoroughly 
dried  condition.  We  shall  here  give  a  few  facts  connected  with 
the  process  as  applied  to  the  drying  of  wood,  from  which  may  be 
deduced  its  value  for  the  purposes  of  the  agriculturist :  "  A  saw- 
maker  of  well-known  reputation  in  London  sent  to  be  seasoned  a 
piece  of  inch-beech,  of  which  saw-handles  are  made,  and  which  he 
could  vouch  for  having  been  in  his  possession  for  twelve  years, 
and  during  four  years  of  the  twelve  it  had  been  lying  in  the  tie- 
beams  of  a  roof  immediately  over  a  smith's  forge.  From  its 
appearance  and  sound  this  wood  would  have  been  pronounced 
thoroughly  dry,  yet,  after  being  exposed  to  a  current  of  heated 
air,  at  a  temperature  of  240°,  for  about  two  days,  it  lost  11  per 
cent  of  its  weight."  This  may  be  cited  not  only  as  a  proof  of  the 
difficulty  there  is,  under  ordinary  circumstances,  in  freeing  wood 
from  moisture,  but  also  of  the  extraordinary  drying  powers  of 
heated  currents.  Another  case  may  be  interesting.  A  violin 
which  had  been  in  the  possession  of  a  person  for  sixteen  years 
(how  old  it  was  when  he  first  had  it  is  not  known) ;  upon  being 
exposed  to  this  process,  it  lost  in  eight  hours  no  less  than  6.6,  or 
5 J  per  cent  nearly.  It  must  be  here  noted  that  the  eflfect  of  cur- 
rents of  heated  air  is  vastly  different  from  that  resulting  from  ex- 
posing the  substance  or  material  to  an  equal  temperature  in  an 
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oyen  or  kiln.  In  the  latter,  the  material  is  baked,  and  its  fibres 
destroyed ;  by  the  former,  the  timber  is  positively  strengthened. 
From  a  series  of  elaborate  experiments,  it  was  proved  that  fir,  by 
being  subjected  to  the  diying  process,  had  nearly  9  per  cent 
added  to  its  strength ;  elm,  12.3  per  cent ;  ash,  44.7 ;  beech, 
61.9  ;  and  oak,  26.1.  We  give  these  details  in  connection  with 
drying  by  Seated  currents,  to  show  the  value  of  this  or  a  simi- 
lar process  when  applied  to  grain.  There  seems  to  be  an  agree- 
ment on  all  sides,  that  a  drying  apparatus  of  a  good  construction, 
forming  a  part  of  the  permanent  mechanism  of  the  farm,  would 
soon  pay  the  cost  of  its  construction  by  the  increased  value  given 
to  various  crops  by  its  use. 

Our  space  being  now  exhausted,  we  must  lay  aside  the  further 
consideration  of  our  subject  till  another  opportunity.  As  it  is  our 
desire  to  collect  together  as  many  hints  and  suggestions  offering 
to  be  practical  as  possible,  we  may  again  shortlv  present  our  read- 
ers with  another  paper.  Meanwhile  we  shall  lose  no  opportunity 
of  adding  to  our  store  of  facts,  either  by  the  jotting  down  notes  of 
modem  practice,  or  ransacking  the  records  of  past  experience,  which 
will  doubtless  well  repay  the  labour  we  give  to  it  by  the  value  of 
the  knowledge  it  will  yield. 
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Perhaps  no  part  of  the  Industrial  Exhibition  of  1861  attracted 
more  attention,  none  certainly  was  observed  with  more  interest 
and  anxiety  by  agriculturists,  than  that  comer  of  the  American 
department  in  which  were  placed  the  reaping-machines.  Just 
beginning  to  be  relieved  from  those  difficulties  into  which  they  had 
been  thrown  by  the  fiscal  regulations  passed  a  few  years  before, 
by  which  their  labour  was  brought  into  competition  with  that  of 
the  serfs  of  Russia,  and  their  produce  with  the  contents  of  the 
overflowing  granaries  of  the  world,  and  thrown  entirely  upon  their 
own  resources,  the  farmers  of  Britain,  with  that  indomitable  per- 
severance for  which  they  have  always  been  distinguished,  were 
anxiously  applying  to  practice  the  suggestions  of  science,  and  call- 
ing in  the  aid  of  machinery  to  those  of  their  operations  where  it 
was  at  all  practicable.  Nor  should  we  forget  that  the  draining 
away  to  the  United  States  and  the  colonies  of  that  part  of  the 
population  on  which  they  were  mainly  dependent  for  the  reaping 
of  their  crops,  excited  no  little  alarm  at  the  time,  and  stimulated 
both  farmers  and  mechanicians  to  try  and  find  a  substitute — a 
reaping-machine  for  the  Highland  and  Irish  reapers. 
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Strange  it  was  that  in  such  circumstances  the  interest  of  the 
farmers  was  not  sooner  excited,  and  their  attention  drawn  to  the 
fact  that,  many  years  ago,  premiums  had  been  awarded  for  the 
best  reaping-machines  by  the  Highland  and  other  agricultural 
societies — that  there  were  models  to  be  seen  of  them  in  all  our 
agricultural  museums,  and  that  one  had  been  in  use  for  years  in 
ocotland.  It  was  not  till  successful  trials  had  been«  made  with 
those  exhibited  in  1851,  and  their  merits  lauded  by  all  and  sundry, 
and  people  regarded  them  as  ingenious,  useful,  and  original  pieces 
of  machinery,  that  the  agricultural  community  in  Scotland  recol- 
lected that  the  principle  of  the  successful  machine  was  the  same 
as  that  of  one  of  the  models  in  their  museums,  and  a  slight  modi- 
fication of  the  machine  which  had  been  constantly  at  work  for 
years  in  this  country.  Inquiries  were  then  made,  and  no  doubt 
was  left  in  the  minds  of  any  that  the  Scotch  machine  invented  by 
Mr  Bell  was  the  original  of  the  reaping-machines  made  in  America, 
and  exhibited  in  London  in  1851. 

Nor  has  the  spirit  of  invention  been  allowed  to  flag  since  then. 
In  that  year  only  two  machines,  from  the  same  country,  competed 
for  the  Exhibition  honours ;  this  year,  no  fewer  than  nine,  from 
three  different  countries,  exhibited  tneir  peculiar  excellences  on  the 
fields  of  France.  As  at  the  London  Exhibition,  the  agricultural 
implements  entered  for  competition  at  Paris  were  subjected  to  a 
trial  on  the  farm  of  Trappes,  occupied  by  the  proprietor,  M.  Dailly. 
The  first  trial  of  the  reaping-machines  took  place  on  the  2d  of 
August,  the  second  on  the  14th,  in  the  presence  of  Prince  Napo- 
leon and  a  large  number  of  most  distinguished  individuals  from  all 
quarters  of  the  globe.  The  most  lively  interest  was  manifested  in 
tne  trial  by  all  classes,  so  that  an  immense  crowd  resorted  to 
Trappes  to  witness  it ;  but  many  were  doomed  to  disappointment, 
for  the  ground  was  most  sedulously  guarded  by  soldiers,  so  that 
but  few  had  an  opportunity  of  examining  the  machines,  and  the 
work  done  by  them.  M.  Barral,  one  of  the  jury,  had  principally 
to  do  with  the  arrangements  for  the  trial ;  and  we  ooserve  the 
names  of  Mr  Wilson,  Professor  of  Agriculture  in  Edinburgh,  Mr 
Fairbairn,  Engineer,  Manchester,  and  Mr  Edward  Combes,  C.E., 
as  representatives  from  this  country,  and  officially  connected  with 
the  proceedings. 

At  the  first  trial  of  the  machines  they  were  divided  into  three 
groups.  The  first  comprehended  the  machines  of  M.M.  Coumier 
and  Laurent  in  France,  and  of  Mr  Atkin  from  the  United  States. 
The  reaper  of  M.  Coumier  is  very  light  in  the  construction,  and  is 
drawn  by  one  horse ;  instead  of  the  usual  cutters,  double  shears 
are  used,  which  are  attached  by  means  of  a  screw,  and  can  be  used 
at  either  extremity  as  required.  A  man  seated  behind  directs  the 
machine,  and,  by  pulling  a  rod,  causes  a  rake  with  three  teeth 
to  work  in  grooves,  which  removes  the  cut  grain  from  the  machine. 
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It  cut  about  1947  square  yards  of  oats  in  forty-seven  minutes ; 
but  as  only  one  horse  was  used,  it  may  be  said,  as  compared  with 
those  machines  which  required  two  horses,  to  have  done  its  work 
in  from  twenty-three  to  twenty-four  minutes.  M.  Laurent's 
machine  is  on  the  principle  of  BelFs,  being  drawn  by  two  horses 
behind,  and  had  three  men  directing  the  horses  and  the  machine. 
It  would  appear  from  the  report  that  an  unfavourable  impression 
was  produced  against  the  horses  being  yoked  behind,  from  this 
machine  not  being  able  to  finish  a  part  of  its  lot,  which  was  sepa- 
rated from  the  rest  by  a  gaw-furrow  7  inches  wide,  till  the  gaw- 
furrow  was  filled  up.  Mr  Atkin's  machine  is  called  the  Automa- 
ton Beaper,  from  a  self-acting  contrivance  being  substituted  behind 
for  the  man,  who  removes  the  corn  as  it  is  cut.  One  man  is  thus 
sufficient  for  the  machine,  which  is  also  pushed  by  two  horses  be-' 
hind.  It  cut  2072  square  yards  in  twenty-four  minutes,  and  was 
sold  for  about  £40  sterling. 

The  second  group  of  machines  was  composed  of  those  of  M.M. 
Mozifere  in  France,  Manny  from  America,  and  Crosskill  from 
England.  Mozifere's  machine  is  drawn  by  one  horse  in  front,  and 
possesses  the  peculiar  advantage  oyer  all  those  with  the  horses 
m  front,  of  cutting,  and  throwing  the  com  when  cut,  either  to  the 
right  or  left,  so  that  much  manual  labour  is  saved  in  cutting  roads 
for  it  through  the  standing  crop.  Manny's  machine  requires  two 
horses  yoked  in  front.  It  does  not  appear  to  possess  any  peculiar 
advantage  worthy  of  notice.  A  man  is  required  behind  to  throw 
off  the  cut  grain.  It  reaped  2272  square  yards  in  twenty-three 
minutes.  An  accident  occurred  to  Crosskill's  Bell's  at  the  start, 
and  as  it  could  not  be  repaired  on  the  spot,  the  machine  was  with- 
drawn from  the  competition. 

In  the  third  group  were  comprehended  the  machines  of  M'Cor- 
mick,  Hussey  made  by  Dray,  and  Muddy  from  Canada.  The 
great  success  which  has  attended  M*Cormick's  machine  made  it 
an  object  of  attraction  on  the  day  of  the  exhibition.  It  is  said, 
that  since  it  was  invented,  5225  of  them  have  been  sold,  and  that 
in  this  year  alone  2500  have  been  disposed  of.  The  machine  is 
too  well  known  to  most  of  our  readers  to  require  any  descrip- 
tion of  it  here.  It  is  considered  a  very  happy  simplification  of 
Bell's.  Of  all  the  machines  which  were  at  the  trial  on  the  2d  of 
August,  it  accomplished  its  work  in  the  shortest  time,  having  reaped 
2376  square  yards  in  seventeen  minutes,  l.^he  announcement  of  this 
feat  was  received  by  the  crowd  with  loud  and  protracted  cheers.  In 
the  Journal  c[ Agriculture  ^PraHque^  to  which  we  are  indebted  for 
many  of  the  facts  stated  here,  and  whose  editor,  M.  Barral,  had  the 
superintendence  of  the  competition,  the  following  comparison  is 
made  between  the  expense  of  machine  and  hand  reaping.  Accord- 
ing to  the  rate  at  which  M'Cormick's  machine  cut  down  its  por- 
tion of  the  crop,  it  is  found  that  2.47  acres  may  be  reaped  in  1 
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hour  25  minutes.  Making  every  allowance  for  the  striving  that 
would  naturally  take  place  among  the  men,  and  the  ardour  of  the 
horses  on  a  day  of  competition,  as  well  as  the  short  time  they  were 
engaged  at  the  work,  thus  enabling  the  machine  to  do  its  work  in 
a  shorter  time,  we  are  perfectly  safe,  the  writer  in  the  Journal 
d^ Agriculture  thinks,  in  assuming  that,  under  ordinary  circum- 
stances, the  machine  would  cut  2.47  acres  in  2  hours,  working  the 
whole  day.  Now,  the  annual  rate  of  mowing  a  crop  of  oats  at 
Trappes  is  14s.  3d.  for  every  2.47  acres  ;  that  is,  71s.  3d.  for  12.35 
acres  cut  down  in  a  day  of  10  hours.  The  expense  of  reaping 
12.35  acres  with  the  machine  will  be  as  follows  : — 

A  man  and  two  horses,  .... 

A  man  to  throw  off  the  cut  grain,     . 
Four  women  to  gather  up  the  grain  out  of  the  way  of ) 
the  machine,  at  Is.  7d.  each,       .  .    ( 

16    7i 

It  will  thus  be  seen  that  an  ample  margin  will  be  left  of  gain  to 
the  owner  of  the  machine,  after  an  addition  be  made  for  repairs, 
tear  and  wear,  and  interest  on  the  price  of  the  machine,  which  is 
about  <£^30.  The  above  figures  are  merely  converted  from  the 
French  prices  and  measures,  as  detailed  in  the  Journal  d^ Agricul- 
ture. Hussey's  machine,  modified  by  Dray,  is  drawn  by  two 
horses  in  front,  is  very  simple  and  small,  and  so  constructed  as  to 
pass  by  any  road.     It  cut  2698  square  yards  in  34  minutes. 

The  second  trial  of  those  machines  which  were  most  successful 
on  the  2d  of  August,  was  ordered  to  take  place  on  the  14th  of  the 
same  month  by  Prince  Napoleon,  the  President  of  the  Imperial 
Commission  of  the  Exhibition  of  all  Nations.  A  great  agricultural 
f&te  was  accordingly  held  at  Trappes  on  that  day,  when  all  the 
machines  connected  with  agriculture  entered  for  competition  were 
subjected  to  trial.  Greater  interest  was  felt  in  the  proceedings 
than  even  on  the  former  occasion ;  and  when  the  immense  crowd 
was  assembled,  and  the  machines  set  to  work,  from  the  splendid 
preparations  made  for  the  f&te,  and  the  mixture  of  military  uniforms 
witn  the  crowd  (the  grounds  being  guarded  with  soldiers),  the  farm 
presented  a  gay  and  stirring  scene. 

The  field  of  wheat  selected  for  the  trial  of  the  machines  was 
divided  into  7  lots  of  1.188  roods  each.  The  six  machines,  M^Cor- 
mick,  Coumier,  Wright,  Manny,  Dray,  and  Burgess,  and  6  men 
with  scythes,  were  chosen  to  reap  the  crop,  M'Cormick's  machine 
performed  its  task  in  12  minutes,  Manify's  in  15  minutes,  Wright's 
m  18,  Goumier's,  drawn  by  one  horse,  in  19.  The  six  mowers, 
followed  by  six  women  to  make  the  sheaves,  took  25  minutes  to 
finish  their  lot.  The  machines  were  then  taken  to  a  field  of 
lucerne,  where  a  new  adjustment  of  the  parts  w^as  necessary  for  cut- 
ting the  difierent  crop,  in  doing  which  Manny's  machine  required 
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but  a  minute,  M'Cormick's  15  minutes,  and  Wright's  25  minutes. 
Cournier''8  was  not  constructed  for  reaping  the  crop.  The  portion 
of  ground  allotted  to  each  was  1.386  roods,  which  was  reaped  by 
Manny's  machine  in  15  minutes,  by  M'Cormick's  in  19,  by 
Wright's  in  20,  and  by  the  six  mowers  in  19  minutes.  We  may 
state,  however,  that  the  working  of  the  machines  was  very  much 
impeded  by  the  trial  of  the  rakes  which  followed  immediately  after 
them,  scattering  the  lucerne  as  it  was  cut.  The  Exhibition  medal, 
i¥e  believe,  has  been  adjudged  to  M'Cormick's  machine. 

In  concluding  this  notice,  we  cannot  but  allude  to  the  fatality 
'which  has  attended  BelPs  reaper  in  connection  with  the  London 
and  Paris  Exhibitions.  An  unfortunate  oversight  prevented  its 
being  sent  up  to  the  former,  and  an  untoward  accident  prevented 
its  competing  at  the  latter.  This  is  the  more  to  be  regretted,  as, 
being  considered  the  original  from  which  most  of  the  other  ma- 
chines have  been  copied  smce  1830,  we  should  have  liked  it  to  have 
had  a  fair  chance  of  gaining  those  honours  to  which  it  is  justly  en- 
titled. There  is  no  doubt  that  it  is  yet  far  from  perfection, — its 
high  price,  and  the  severe  horse-labour  it  requires,  rendering  many 
farmers  reluctant  to  purchase  it.  In  looking  back  to  the  different 
trials  of  machines  that  have  taken  place  since  1851,  we  are  some- 
what staggered  at  the  conflicting  decisions.  The  exhibitions  which 
have  taken  place  under  the  auspices  of  the  Highland  and  Agricul- 
tural Society,  have  been  marked  by  the  preference  which  has 
always  been  given  by  the  judges  to  Bell  s,  while  the  English 
Society  has  just  as  invariably  awarded  to  a  different  machine  every 
year — different  both  in  construction  and  in  principle.  It  is  plain 
that  neither  mechanics  nor  the  public  can  have  any  confidence  in 
such  decisions,  which  tend  rather  to  retard  than  extend  the  use  of 
reapers.  The  success  of  any  machine  depends  much  on  the  skilful 
management  of  the  man  who  works  it.  From  a  report  we  lately 
saw  of  the  trial  of  reaping-machines  in  a  district  of  the  Lothians, 
we  understand  that  the  premium  was  awarded  to  one  of  Crosskill's 
Bell's  original  reapers,  and  the  man  who  managed  it,  in  preference 
to  all  the  others  on  which  all  recent  improvements  have  been  made. 
And  farmers  and  societies  in  those  districts  where  there  are  several 
machines,  would  do  well  to  take  the  hint  thrown  out  by  the  Secre- 
tary of  the  Highland  Society,  and  award  premiums  to  the  best 
reaping-machine  workers  as  well  as  to  the  best  ploughmen ;  and 
we  nave  no  doubt  that  the  Society  would  follow  up  the  hint  of  its 
Secretary,  and  award  one  of  its  medals  to  the  successful  competitor. 
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UNIVERSAL    ELECTRICITY. 
By  John  Towebs,  M.R.A.S.,  Croydon. 

I  APPROACH  this  subject  with  diffidence,  in  the  firm  conviction 
that,  while  I  believe  this  agent  to  be  everywhere  predominant,  I 
am  constrained  to  acknowledge,  with  Dr  Faraday,  that  we  all 
remain  profoundly  ignorant  of  its  nature.  As  an  agent  in  vege- 
table growth,  and  in  all  the  operations  of  agriculture,  whether 
above  or  beneath  the  surface  of  the  ground,  it  is  invariably  pre- 
sent, and  performs  its  allotted  work,  equally  in  the  fall  of  die 
silent  dew  upon  the  tender  blade  of  grass,  as  in  terrific  rage  of  a 
violent  thunder-storm. 

More  than  twenty  years  have  now  elapsed  since  I  perused  the 
following  remarkable  extract  from  a  lecture  delivered  by  the  late 
Professor  Playfair :  "  If  we  consider  how  many  different  laws 
seem  to  regulate  the  action  of  impulse,  cohesion,  elasticity,  chemi- 
cal affinity,  crystallisation,  heat,  light,  magnetism,  electricity, 
galvanism, — the  existence  of  a  prmciple  more  general  than  these, 
and  connecting  them  all  with  gravitation,  appears  highly  pro- 
bable." The  conjecture  so  expressed  led  to  the  conclusion  that 
one  great  governing  principle  did  in  reality  exist,  as  the  fountain 
and  source  of  every  physical  agency  in  nature.  With  this  con- 
viction, I  regarded  the  sun  itself — the  centre  of  our  solar  system — 
as  the  sole  great  principle,  whether  he  be  a  solid  luminous  body, 
or  one  surrounded  by  a  luminous  atmosphere,  comprising  the  ele- 
ments of  light,  electricity,  magnetism,  and  actual  heat,  or  that 
subtle  matter  so  long  retained  under  the  mysterious  term  caloric, 
or  latent  heat.  Be  that  so  or  otherwise,  these  emanations,  or 
secondary  elements,  reach  the  earth  in  beams  or  rays  which  yield 
direct  evidence  that  they  comprise  electrising  and  calorific  prin- 
ciples, which,  acting  in  or  upon  an  appropriate  medium,  produce 
and  develop  electricity  and  sensible  heat — phenomena  which  in- 
struments not  only  reveal,  but  measure.  Among  the  most  powerful 
media  of  attraction  and  conduction  are  vegetable  organised  beings 
— trees,  shrubs,  and  herbs  of  every  description  ;  and  such,  there- 
fore, must  be  assumed  as  objects  most  interesting  to  agriculturists. 

Plants  abound  with  pointed  terminations,  and  those  are  known 
to  rank  among  the  best  and  readiest  conductors ;  hence  we  may 
safely  infer  that  they  perform  an  important  rSUy  as  the  media  of 
reciprocating  influence  between  the  electricities  of  the  atmosphere 
and  the  ground.  Having  thus  introduced  my  subject  by  tracing 
all  the  great  meteorological  agents  to  their  one  prime  source,  it 
will,  I  trust,  be  manifest  that  no  attempt  will  be  made  to  introduce 
the  science  of  electricity  as  dependent  upon  the  experiments  per- 
formed by  lecturers  and  other  scientific  persons  with  statical  elec- 
trical  machines.     These   are  curious,  and   to  a  certain  extent 
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instructive ;  but  they  do  not  tend  to  interpret,  or  even  explore, 
the  profound  depths  of  those  mysterious  agents  which  are  com- 
bined with  every  particle  of  matter,  solid,  fluid,  or  gaseous. 

More  than  a  fourth  of  a  century  has  elapsed  since,  in  perusing 
a  number  of  the  Mechanici  Register ^  I  met  with  a  letter,  under  the 
mitials  of  T.  P.,  so  remarkably  comprehensive  of  facts  bearing 
upon  the  relation  between  electricity  and  vegetation,  that  I  feel  it 
my  duty  to  extract  largely  from  it ;  for  the  subject  has  but  too 
often  been  slurred  over,  as  one  little  worthy  of  serious  attention  or 
confidenca  The  reader  will  now  perceive  that,  after  a  lapse  of 
twenty-seven  years,  few  cultivators  of  the  present  day  evince  an 
insight  so  penetrating  as  did  the  nameless  writer  of  1827. 

As  his  leading  principle,  the  writer  asserts  that "  vegetation  con- 
tinually extracts  electric  effluvium  from  the  atmosphere,  which  is 
constantly,  though  in  degrees  matericiUy  differing,  in  a  state  of 
positive  electricity ;  that  the  structures  of  vegetables  and  their 
juices  are  adapted  to  act  with  the  greatest  efficacy  in  imbibing 
the  effluvium ;  and  that  it  is  highly  probable  that  they  are  indebted 
to  its  influence  for  their  vitality.  These  conclusions  are  strongly 
favoured  by  the  positive  electricity  of  the  atmosphere,  and  that 
pointed  conductors  are  peculiarly  fitted  for  drawing  off  electricity 
in  iin  almost  imperceptible  manner.  Vegetables  abound  in  pointed 
terminations,  communicating  with  juices  passing  tlirough  capillary 
tubes  possessing  strong  conducting  virtues.  These  facts  lead 
to  the  inference  that  plants  act  continually  upon  the  atmosphere. 
But  this  inference  is  practically  confirmed  by  applying  vegetable 
points  to  the  cylinder  or  prime  conductor  of  the  electrical  machine. 
Few  facts,  indeed,  are  regarded  as  more  fully  established  than 
that  metallic  points  are  the  most  efficacious  instruments  in  ab- 
stracting electricity.  This  conclusion  can  only  be  accounted  for 
from  the  circumstance  that  the  attention  of  philosophers  seems  not 
to  have  been  directed  to  the  action  of  living  points ;  for,  on  apply- 
ing a  blade  of  fresh  grass  and  a  metallic  point,  either  alternately 
or  in  conjunction,  to  the  electrised  cylinder  or  conductor,  it  will 
appear  that  the  grass  acts  at  a  greater  distance  with  more  vigour 
than,  and  in  preference  to,  the  metal.  The  leaves  of  trees,  and 
even  their  fine  ramifications  terminating  in  buds,  and  in  general 
all  the  living  pointed  extremities,  and  the  sharp  and  serrated 
edges  of  vegetation,  will  be  found  to  possess  the  same  energetic 
conducting  qualities,  in  proportion  to  their  vigour  and  the  acute- 
ness  of  their  terminations.  Even  a  thorn  or  a  thistle  will  vie  with, 
if  not  excel,  the  sharpest  needle;  and  it  majr  be  observed  that  they 
are  far  better  fitted  to  act  upon  atmospheric  electricity,  as  the  de- 
position of  moisture  consequent  to  the  withdrawal  of  the  effluvium 
which  held  it  in  the  state  of  vapour,  so  far  from  diminishing  their 
conductinff  virtues,  as  is  the  case  of  metals,  is  the  very  prin- 
ciple of  their  nutrition ;  so  that  there  is  reason  to  conclude  that 
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the  action  of  every  point  furnishes  it  at  once  with  the  means  of  its 
vitality,  its  growth,  and  maturation.  A  few  blades  of  grass  held 
towards  the  knob  of  a  charged  jar,  the  circuit  being  completed  by 
the  human  body,  will  completely,  but  silently,  eflFect  its  discharge 
without  affecting  the  human  frame." 

This,  by  the  by,  is  a  remarkable  circumstance,  since  every  elec- 
trician knows  that  by  completing  the  circuit  between  the  knob  and 
coating  of  a  charged  jar,  by  touching  the  coating  with  the  finger  of 
one  hand  and  approaching  the  knob  with  a  finger  of  the  other — 
or  again,  by  substituting  a  metal  rod  for  the  latter  finger — a  power- 
Ail  shock  will  be  given,  the  sensation  of  which  is  felt  either  at  the 
two  wrists,  elbows,  shoulders,  or  back  and  chest, — its  force  increasing 
in  intensity  just  in  proportion  as  it  approaches  the  centre  of  the 
breast. 

^'  The  admirable  adaptation  of  the  atmosphere  to  a  system  of 
vegetable  points,  forcibly  indicates  their  mutual  utility  and  de- 
pendence. It  constitutes  a  vast  electrical  apparatus,  on  which,  in 
all  probability,  the  existence  of  vegetation  and  the  ordinary 
tranquillity  of  nature  depend.  Storms  and  hurricanes  sometimes 
occur ;  but  if,  instead  of  the  myriads  of  active  vegetable  points, 
extending  to  considerable  heights,  and  acting  with  peculiar  force 
near  the  earth's  surface,  no  vegetation  existed,  and  the  electricity 
of  the  atmosphere  continued  to  accumulate,  the  consequence  might 
be  nothing  less  than  universal  uproar  and  ruin." 

The  writer,  in  concluding  his  letter  (which  I  have  somewhat 
curtailed,  in  order  to  avoid  repetitions),  observes,  that  he  strongly 
inclines  to  the  opinion,  that  the  phenomena  of  light,  heat,  elec- 
tricity, and  the  expansion  of  bodies,  are  all  reducible  to  the  opera- 
tions of  one  most  subtle  and  universally  diffused  effluvium,  and 
that  is  the  positive  electricitv  of  the  atmosphere. 

We  are  now  come  rouno,  as  it  were,  to  the  point  from  which 
we  started — the  existence  of  one  great  and  general  principle. 
Before  entering  upon  more  searching  investigation  of  this  conjec- 
ture, it  will  be  due  to  the  unknown  author  of  the  foregoing  ex- 
tracts to  claim  the  scientific  reader's  attention  to  the  perspicacity 
with  which  he  hypothetically  alludes  to  phenomena  which  obser- 
vation and  experience  have  established  as  leadmg  facts.  Elec- 
tricity had  at  tnat  period  been  little  studied  as  an  inductive  science ; 
and  it  now  remains  for  me  to  retrace  the  advance  and  gradual 
progress  toward  the  position,  as  such,  to  which  it  has  now,  in 
1855,  attamed. 

The  word  Electricity  orieinated  in  the  accidental  discovery  by 
Thales,  about  600  years  before  the  Christian  era,  that  amber 
(electron  in  Greek),  when  rubbed,  attracted  light  bodies — as  a 
feather  for  instance — ^to  its  surface.  Any  one  who  has  an  amber- 
headed  cane  can  satisfy  himself  of  the  fact,  bv  rubbing  its  head 
over  the  surface  of  his  dry  warm  hand.     Similai'  attractions  will 
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result  by  employing  a  glass  tube  or  large  roll  of  sealing-wax. 
Kot  to  dwell  upon  details,  we  may  assure  ourselves  that  every  act 
of  friction,  or  simple  contact,  however  simple,  even  that  of  two 
pieces  of  dry  paper,  and  the  mere  percussion  of  the  breath  upon 
a  window-pane,  will  disturb  the  latent  electricities  of  the  two 
bodies. 

Until  the  commencement  of  the  nineteenth  century,  our  lec- 
ture-rooms were  devoted  chiefly  to  the  exhibition  of  some  cu- 
rious experiments,  astonishing  in  themselves,  but  little  under- 
stood or  philosophically  appreciated.  But  when  the  identity  of 
lightning  and  electricity  was  established  by  Dr  Franklin  in  1752, 
and  still  more  awfully  proved  in  the  following  year  by  the  death 
of  Professor  Bichmann  at  St  Petersburg,  philosophers  were 
roused,  and  earnest  researches  were  made  to  discover  the  laws 
that  govern  the  action  of  the  electric  "  fluid  " — for  so  it  was  desig- 
nated, though  without  sufficient  reason. 

During  the  remaining  years  of  the  eighteenth  century  the  re- 
searches of  the  French  chemists,  Lavoisier,  La  Place,  and  others, 
threw  some  light  upon  the  phenomena  of  electrical  excitement 
by  the  evaporation  of  fluids,  and  by  the  solution  of  solid  or  alkab'ne 
bodies  in  acids.  Thus  in  every  instance  of  rapid  chemical  action, 
as  that  of  the  combination  of  carbonate  of  soda  with  tartaric  acid, 
electricity  was  developed.  Galvanism  was  accidentally  brought 
to  light,  in  1791,  by  Professor  Galvani,  while  he  was  dissecting  a 
frog. 

The  celebrated  Volta,  acting  upon  the  principle  of  induction, 
instituted  a  series  of  experiments,  which  terminated  in  the  con- 
struction of  his  celebrated  metallic  pile  of  zinc  and  silver  plates, 
the  discovery  of  which  was  announced  to  the  Royal  Society  by 
the  late^Sir  Joseph  Banks  on  the  26th  of  June  1800. 

The  discovery  of  that  important  pile  was  brought  about  by  a 
very  simple  experiment,  wnich  any  person  can  repeat  without 
doubt  of  success.  If  two  plates  of  metal,  one  of  zinc  and  the  other 
of  silver  (take  as  patterns  the  half-crown),  are  placed,  one  below, 
the  other  upon  the  tongue,  and  made  to  touch  at  their  ed^es  in 
front,  a  sensation  of  metallic  and  pungent  flavour  will  be  imme- 
diately perceived,  and  reproduced  so  often  as  contact  of  the  two 
edges  18  repeated.  And  not  only  so ;  if  the  experiment  be  made 
in  a  dark  room,  a  momentary  flash  of  light  within  and  between 
both  eyes  has  been  detected  at  the  moment  of  contact. 

The  discovery  of  Volta  introduced  the  science  of  voltaic  elec- 
tricity, and  to  that  we  are  indebted  for  other  surprising  results 
which  followed  in  rapid  succession. 

About  the  year  1809  the  metallic  bases  of  potash,  soda,  and 
lime,  were  discovered  by  Sir  H.  Davy  by  means  of  a  voltaic 
trough,  and  many  combined  plates  of  copper  and  zinc.  ^'  With 
the  powerful  voltaic  batteries  that  were  constructed  subsequently, 
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numerous  compound  bodies  yielded  up  their  elements.  Substances 
that  had  resisted  the  greatest  heat  of  the  furnace  were  readily 
fused ;  and  even  the  diamond  was  burnt  in  the  voltaic  arc,  and 
its  chemical  character  was  identified  with  that  of  carbon. " 

The  great  discovery  of  electro-magnetism  in  1819  followed,  in 
consequence  of  a  suggestion  offered  by  Professor  (Ersted  of  Co- 
penhagen, that  analogy  exists  between  electricity  and  magnetism, 
the  two  powers  acting  reciprocally.  And  now,  in  1855,  no  doubt 
can  reasonably  be  entertained  that  they  act,  the  one  passing  spirally 
round  the  other,  as  the  spiral  coil  of  bell  wire  would  wind  round  a 
straight  rod  of  iron  inserted  within  it. 

The  discovery  of  magneto-electricity,  and  the  mutuality  of  their 
exciting  influences,  pointed  to  a  means  of  measuring  their  force, 
and  galvanometers,  or  volta-meters  of  extreme  sensibility,  were 
constructed.  Those  instruments  suggested  application  to  the  ob- 
ject of  communicating  signals.  In  1830,  M.  Ampere  pointed  out 
the  deflection  of  magnetic  needles  as  the  instruments  by  which 
this  great  project  of  mtercommunication  might  be  realised.  But 
not  to  farther  anticipate,  we  come  to  the  following  year,  1831, 
when  Dr  Faraday,  of  the  Royal  Institution,  was  enabled  to  prove, 
what  he  had  previously  inferred,  that,  "  as  a  current  of  electricity 
induced  magnetism,  the  magnetic  force  would  induce  electricity. " 
Dr  Faraday  persevered  in  his  experiments,  and  in  1832  com- 
menced a  series  of  researches  into  the  nature  of  electro-chemical 
action,  the  results  of  which  were  communicated  to  the  Royal  So- 
ciety, and  subsequently  collected  in  one  volume  8vo,  to  the  date  of 
June  1838.  That  book,  of  536  pages,  I  was  favoured  with  by  the 
author ;  and  from  it  I  am  bound,  in  duty  to  my  avowed  object, 
to  extract  some  important  facts,  which  must  astonish  those  tyros 
in  electrical  science,  who  have  witnessed  only  the  phenomena  and 
interesting  experiments  of  the  lecture-room  on  static  electricity. 

I  recur  to  Faraday's  Researches  (paragraph  506), — "  I  have 
reason  to  believe  that,  for  a  constant  quantity  of  electricity, 
whatever  the  decomposing  conductor  may  be — whether  water, 
saline  solutions,  fused  bodies,  &c. — the  amount  of  electro-chemical 
action  is  also  a  constant  quantity ;  i.e.,  would  always  be  equivalent 
to  a  standard  chemical  effect,  founded  upon  ordinary  chemical 
affinity."  This  was  a  preconceived  idea,  and  in  1833  carried  out 
through  many  experiments,  described  in  the  6th  series,  1834. 
At  section  13,  "  On  the  absolute  quantity  of  electricity  associated 
with  the  particles  of  matter,"  No.  852,  allusion  is  made  to  the  fact 
"  that  the  electricity  which  we  appear  to  be  capable  of  loosening 
from  its  habitation  for  a  while,  and  conveying  from  place  to  place, 
whilst  it  retains  its  chemical  force,  can  be  measured  out,  and, 
being  so  measured,  is  found  to  be  as  definite  in  its  action  as  any 
of  those  portions  which,  remaining  associated  with  the  particles  of 
matter,  give  them  their  chemical  relation." 
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On  the  ''decomposition  of  water"  (par.  853)  Dr  Faraday  aays,  "  It 
is  wonderful  how  small  a  quantity  of  a  compound  body  is  decom- 
posed by  a  certain  quantity  of  electricity.  One  grain  of  water, 
acidulated  to  facilitate  conduction,  will  require  an  electric  current 
to  be  continued  for  3f  minutes  of  time  to  effect  its  decomposition 
— which  current  must  be  powerful  enough  to  retain  a  platina  wire 
^  of  an  inch  in  thickness  (and  of  any  length)  red-hot  in  the  air 
daring  the  whole  time ;  and  if  anywhere  interrupted  by  charcoal 
points,  will  produce  a  very  brilliant  star  of  light.  It  will  not  be 
too  much  to  say  that  this  necessary  quantity  of  electricity  is  equal 
to  a  very  powerful  flash  of  lightning."  Again,  at  paragraph  861, 
the  Professor  says,  ''  I  have  endeavoured  to  make  a  comparison, 
by  the  loss  of  weight  of  such  a  wire,  in  a  given  time,  in  such  an 
acid ;  but  the  proportion  is  so  high  that  I  am  afraid  to  mention  it. 
It  would  appear  that  800,000  such  charges  of  a  Leyden  battery, 
charged  bv  30  turns  of  a  very  large  and  powerful  plate-machine 
in  full  action,  would  be  necessary  to  supply  electricity  sufficient  to 
decompose  a  single  grain  of  water;  or,  if  1  am  right,  to  equal  the 
quantity  of  electricity  which  is  naturally  associated  with  the  ele- 
ments of  that  grain  of  water,  endowing  them  with  their  mutual 
chemical  affinity/' 

From  the  consideration  of  the  stupendous  volume  of  electricity 
associated  with  even  a  single  drop  of  the  purest  water,  a  transition 
to  the  equally  surprising  phenomena  of  tfie  dew  could  scarcely  be 
deemed  forced  or  unnatural.  When  Dr  Wells  produced  his  theory 
of  that  meteor,  the  scientific  world  appeared  to  grasp  it  as  an 
oracle  of  truth ;  and  from  that  time  to  the  present  moment  inquiry 
has  nearly  ceased.  Let  us  now,  then,  refer  to  this  theory,  and,  in 
passing,  analyse  some  of  its  leading  positions. 

Dew  is  the  moisture  insensibly  deposited  from  the  atmo- 
sphere upon  the  surface  of  the  earth.  This  moisture  is  precipitated 
by  the  cold  of  the  body  on  which  it  appears,  and  will  be  more  or 
less  abundant — not  in  proportion  to  the  coldness  of  that  body,  but 
in  proportion  to  the  existing  state  of  the  air  in  regard  to  moisture. 
^'  Heat  is  radiated  by  the  sun,  and,  if  suffered  to  accumulate,  would 
quickly  destroy  the  present  constitution  of  the  globe.  This  evil  is 
prevented  by  the  radiation  of  heat  from  the  earth  to  the  heavens 
during  the  night,  when  it  receives  from  them  little  or  no  heat  in 
return.  The  surface  of  the  earth,  having  thus  become  colder  than 
the  neighbouring  air,  condenses  a  part  of  the  watery  vapour  of  the 
atmosphere  into  dew.  This  fluid  appears  chiefly  where  it  is  most 
wanted — on  herbage  and  low  plants — avoiding,  in  a  great  measure, 
rocks,  bare  earth,  and  considerable  masses  of  water.  Its  produc- 
tion, too,  tends  to  prevent  the  injury  that  might  otherwise  arise 
from  its  own  cause,  because  the  precipitation  of  water  upon  the 
tender  parts  of  plants  must  lessen  the  cold  in  them  which  occasions 
it" 
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This  first  and  great  position  of  Dr  Wells  is  based  upon  the 
theory  of  radiation — an  effect,  and  not  a  cause.  It  is  a  pure 
begging  the  question,  or  claiming  the  admission  of  a  very  disput- 
able point ;  for  instance — "  The  dew  appears  where  it  is  most 
wanted,  avoiding  bare  earth  and  masses  of  water ;  "  yet  who  has 
not  observed  the  accumulation  of  dew  upon  every  small  piece  of 
dry  straw  in  summer,  and  of  hoar-frost  in  winter,  when — and  then 
only — that  meteor  is  elsewhere  present?  Thousands  of  persons 
have  noticed  the  ascent  of  vapour  from  the  surface  of  ponds  and 
pools  of  water,  and  have  accounted  for  it  by  the  comparative  heat 
of  the  water  itself. 

But  again,  on  the  phenomenon  of  the  dew,  wc  are  told  ^'  that 
dew  appears  only  on  calm  and  clear  nights."  Dr  Wells  shows  that 
very  little  is  ever  deposited  in  opposite  circumstances,  and  that 
little  only  when  clouds  are  absent,  or  very  high.  It  is  never  seen 
in  nights  both  cloudy  and  windy;  and  if,  in  the  course  of  the 
night,  the  weather  from  being  serene  should  become  dark  and 
stormy,  the  dew  which  had  been  deposited  will  disappear. 

I  must  not  dwell  too  long  on  Dr  Wells'  theory,  and  therefore 
shall  collect  in  a  few  lines,  and  thus  present  at  a  glance,  the  pro- 
minent heads  that  remain  to  be  noticed.     These  are — 

1.  The  agency  of  dense  clouds^  which,  if  near  the  earth,  are  said 
to  reflect  back  the  heat  they  receive  from  it  by  radiation. 

2.  Cause  of  the  dew. — This  Dr  Wells  traces  to  the  principle 
that  bodies  become  colder  than  the  neighbouring  air  before  they 
become  dewed.  ^^  In  the  operation  of  this  principle,  conjoined 
with  the  power  of  a  concave  mirror  of  clouds,  or  any  other  awn- 
ing, to  reflect  or  throw  down  again  those  calorific  emanations 
which  would  be  dissipated  in  a  clear  sky,  we  shall  find  a  solution 
of  the  most  mysterious  phenomenon  of  dew." 

3.  A  very  slight  covering  will  exclude  much  cold. — Dr  Wells 
found  that  grass,  sheltered  by  a  cambric  handkerchief  raised  a  few 
inches  in  the  air,  was  upon  one  occasion  3°  and  on  another  4^ 
warmer  than  a  neighbouring  piece  of  grass  with  which  the  hand- 
kerchief was  in  contact.  After  all  that  has  been  said  of  radiation 
from  the  earth  upwards,  or  from  a  counteracting  radiation  down- 
ward by  a  concave  covering  of  clouds,  we  must  look  for  the  solu- 
tion of  the  wonderful  problem  to  that  mighty  agent  which  not 
only  causes  the  radiation  of  heat,  the  vaporisation  of  water,  its 
conversion  into  steam  (that  vehicle  of  much  electricity),  but  also 
all  those  changes  which  are  perpetually  taking  place  in  the 
aerial  ocean.  At  the  time  when  Dr  Wells  wrote  (Aug.  1844), 
little  was  known  of  electricity  itself — nothing  of  its  all-pervading 
influences.  If  it  be  true  that  in  the  atmosphere  its  state  is  usually 
positive,  yet  changes  are  of  frequent  occurrence:  if,  therefore, 
the  surface  of  the  earth,  by  its  thin  electrical  condition,  be  the 
attracting  surface,  the  floating  vapours  will  be  brought  down,  and 
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deposited  upon  those  vegetable  points  where  the  electricities  meet 
and  neutralise  each  other.  On  the  other  hand,  if  the  clouds  be  the 
attracting  medium,  the  floating  vapours  near  the  earth^s  surface 
(being  in  an  opposite  electrical  condition,  through  the  power  of 
induction)  will  be  drawn  upwards,  and  become  united  to  the 
attracting  cloudy  masses.  I  do  not  impugn  the  fact  of  radiation, 
but  view  it  as  an  effect,  and  not  a  cause — which  cause  can  only  be 
traced  to  the  electrising  agency  of  that  one  great  principle,  the 
sun. 

Connected  with  the  phenomenon  of  the  dew  are  the  vapours  of 
the  atmosphere ;  and  these,  as  being  under  the  influence  of  electricity, 
I  must  not  overlook,  particularly  as  two  beautiful  phenomena  came 
under  my  personal  observation  years  before  the  electrisation  of  steam 
and  watery  vapours  had  become  an  established  fact.  During  the 
month  of  January  1829,  the  trees,  bashes,  and^  herbage  were  at 
two  distinct  periods  completely  covered  with  frosty  specular ;  every 
blade  of  grass,  every  twig,  was  thickly  studded  with  masses  of 
snow-white  crystals.  A  mist  or  stratus  had,  at  an  early  hour, 
overspread  the  whole  surface  of  the  ground ;  and  as  I  stood  upon 
an  eminence  overlooking  Longleat  Park,  the  more  elevated  por- 
tions of  that  woody  domain  appeared  like  islands  raised  above  an 
ocean  of  white  mist.  This  began  to  disperse  about  noon  under 
the  influence  of  a  powerful  sun;  but  still  the  frost  remained  severe, 
and  the  brilliant  sun's  rays  produced  only  a  partial  effect  in  dis- 
solving the  rime.  It  was,  however,  taken  up  gradually  and  com- 
pletely. On  a  recurrence  of  a  similar  hoar-frost  on  the  25th,  the 
most  striking  circumstances  were  noted  down.  There  was  no 
wind,  scarcely  any  air ;  there  was  no  material  difference  in  tem- 
perature ;  yet,  without  thawing,  without  any  visible  dissolution  or 
dropping,  the  whole  of  the  rime  vanished — every  particle  disappeared. 
It  was  taken  up  in  a  short  period  of  time,  about  noon.  The  tran- 
sparency of  the  atmosphere  was  lost,  and  clouds  formed.  The 
temperature  about  8  o^clock  had  been  16? ;  at  2  or  3  p.m.,  24"^ ;  at 
night,  30^ ;  on  the  day  following,  40**,  and  rain  fell.  Here,  and 
in  similarly  beaatiful  phenomena,  we  have  striking  evidences  of 
the  two  attracting  surfaces  already  referred  to,  when  alluding  to 
the  fall  and  ascent  of  the  dew. 

Recent  electrical  discoveries.  —  In  1832,  the  late  Professor 
Daniell  invented  his  "  constant "  galvanic  battery.  He  then  ob- 
served the  deposition  of  metallic  copper  upon  the  conducting  plates. 
M.  de  la  Bue  had  preceded  M.  Daniell  in  using  a  solution  of 
sulphate  of  copper  (blue  vitriol)  as  the  exciting  fluid  of  an  ordinary 
battery.  He  communicated  the  fact  in  the  Philosophical  Magazine 
of  December  1836,  observing,  that  "so  perfect  is  the  sheet  of 
copper  thus  formed,  that  on  being  stripped  off,  it  has  the  polish, 
and  even  a  counterpart,  of  every  scratch  of  the  plate  on  which  it 
was  deposited.     Here,  then,  we  find  the  first  proofs  of  electrotype. 
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In  1839,  the  earliest  notice  of  a  practical  application  of  the  dis- 
covery was  made  known  through  the  Athenceum  of  May  4.  Elec- 
tro-plating followed,  and  now  is  carried  to  a  high  state  of  perfec- 
tion. In  1840  a  very  unexpected  source  of  electricity  was  acci- 
dentally discovered  in  high-pressure  steam,  issuing  from  a  fissure 
in  the  boiler  of  an  en^ne,  at  Seghill,  near  Newcastle.  The  en- 
gineer had  one  hand  in  the  issuing  steam,  while  he  touched  the 
lever  of  the  valve  with  the  other :  he  saw  a  bright  spark,  and  felt 
an  electric  shocL  The  same  effect  was  produced  whatever  part 
of  the  boiler  he  touched,  provided  one  hand  was  in  the  effluent 
steam.  At  this  point  I  would  request  attention  to  a  phenomenon 
which  has  excited  a  good  deal  of  speculation.  If  the  steam  of  a 
high-pressure  engine  be  turned  off,  and  thus  made  to  escape 
through  the  safety-valve,  a  prodigious  rush  of  vapour  will  take 
place.  This  is  invisible,  perhaps,  to  the  height  of  5  or  6  feet, 
when  it  assumes  the  condition  of  steam. 

If  the  hand  pass  into  the  invisible  vapour  within  10  or  12. 
inches  above  the  valve,  it  will  feel  as  if  in  a  current  of  cool  air. 
If  it  were  presented  to  the  steam  above  the  vapour,  the  scalding 
heat  would  be  insupportable  for  a  moment  of  time.  Why  is  this 
the  fact?  Let  the  enemies  of  electricity  reply  to  the  following 
question  :  Why  is  the  stream  which  passes  A*om  a  metallic  point, 
fixed  to  the  prime  conductor  of  an  electrical  machine,  felt  like  a 
gentle  cool  air?  Is  not  the  invisible  vapour  from  the  high-pressure 
engine  so  intensely  charged  with  one  oi  the  electricities  as  to  repel 
the  particles  infinitesimally,  till  it  have  induced  an  opposite  con- 
dition in  the  air  above  it,  when,  a  union  of  the  two  being  effected, 
a  neutral  steam  of  scalding  watery  particles  is  the  final  result? 

I  refrain  from  alluding  to  thermo-electricity,  and  the  effects 
produced  by  the  combination  of  certain  metals.  Enough  has  been 
said  to  prove  the  existence  of  this  mighty  element  of  power  every- 
where and  in  everything.  Its  movements,  it  should  appear,  are 
not  those  of  a  current,  but  effected  by  a  continuous  or  connected 
series  of  polarisations.  Thus,  for  a  minute  example,  let  a  shock 
from  a  charged  jar  be  passed  through  a  card,  the  holes  made  will 
be  burnt,  but  its  edges,  on  both  sides  of  the  card,  will  project  out- 
ward, as  if  the  charge  had  been  made  from  within.  Again,  in  those 
wonderful  communications  by  telegraphic  instrumentality,  the  wires 
seen  above  ground  cannot  of  themselves  complete  the  reauired 
circuit  of  intercommunication.  A  circuit  must  be  established,  and 
this  is  now  done  by  introducing  large  copper  plates  into  the  earth 
at  the  two  extreme  stations.  Thus  the  return  is  completed  along 
the  intervening  moist  ground,  and  forming  what  is  termed  the 
earth  circuit.  Wonderful  are  His  works  1  Knowledge  is  good, 
so  far  as  it  is  useful  in  our  present  state  of  existence ;  but  it  may 
"  puff  up."  But  wisdom  is  humble,  that  it  knows  no  more,  or 
rather  nothing.  Be  it  the  chief  desire  of  every  pious  mind  to 
"  magnify  His  works  which  men  behold." 
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Planting  in  the  Highlands.  By  David  Gorrie. — ^^  Desolate 
regions,  almost  destitute  of  trees,  and  with  scarcely  even  heather." 
Such  is  the  brief  and  not  very  flattering  description  of  the 
Scottish  Highlands  given  by  Lavergne  in  his  Rural  Economy  ; 
and  he  speaks  further  of  "perpetual  snows  and  rain."  As  re- 
gards heather,  it  cannot  grow  on  rocks,  but  it  grows  strongly 
on  many  a  Highland  muirland  and  sloping  hill-side,  affording 
sustenance  to  moorfowl  and  bees,  and  oftentimes  even  to  sheep. 
And  there  are  some  rich  glens  in  the  Highlands,  if  they  were  cul- 
tivated— so  rich  is  the  pasture  in  one  of  them,  that  a  fairy  legend 
has  been  invented  to  account  for  the  superior  quality  of  the  milk 
and  butter  there  produced ;  and  in  these  glens  the  sunbeams  fall 
brightly  on  many  a  wild  flower,  and  snow  and  rains  are  not  "  per- 
petual," though  to  a  native  of  sunny  France  the  climate  may  in 
general  appear  adverse.  Of  trees  the  north  of  Scotland  is  to 
some  extent  destitute,  but  far  from  being  wholly  so.  There  are 
native  pines  in  Braemar,  and  there  are  larches  in  Atholl,  the  like 
of  whicn,  at  their  age,  will  not  be  seen  in  many  countries  out  of 
Switzerland.  And  then  as  to  trained  plantations.  Castle  Toward 
and  Glenfinnart  ofier  specimens  in  the  south-west,  and  the  Bin 
Hill  shows  how  young  trees  can  thrive  in  the  north-east ;  while 
Glenalraond  and  the  Caimies,  in  the  middle,  show  thriving  exotic 
trees,  especially  pines,  as  samples  of  what  Scotland  can  produce  in 
the  way  of  timber,  even  in  situations  far  from  being  sheltered,  and 
when  some  of  the  exotic  trees  are  of  so  tender  a  nature  as  to  be 
destroyed  occasionally  by  the  hoar-frosts  of  the  south  of  England. 
The  frosts  of  April  1854  left  araucarias  uninjured  at  an  altitude 
of  1700  feet  on  the  hills  of  Scotland,  while  they  scathed  or  alto- 
gether destroyed  trees  of  the  same  species  on  the  banks  of  the 
Thames.  Mere  altitude  affects  exotic  trees  less  than  relative  situ- 
ation ;  and  the  lower  down  some  trees  are  planted  the  worse  for 
them,  if  they  are  brought  under  the  influence  of  dense-lying  hoar- 
frosts. At  the  Caimies,  though  the  locality  is  bleak,  and  the  alti- 
tude 600  feet,  some  pines  thrive  better  than  they  do  near  Edinburgh; 
and  there  is  a  plant  of  Araucaria  imbricata  on  a  Mid-Lothian  hill, 
and  at  an  altitude  of  1700  feet,  thriving  better  than  another  at  a 
distance  of  four  miles,  and  at  an  altitude  of  only  800  feet,  but  in 
a  valley  where  hoar-frost  lies. 

On  those  Highland  hills  which  are  in  reality  destitute  of  trees, 
plantations  might  be  formed  for  the  sake  of  sheltering  and  improv- 
ing the  pasture,  or  for  the  prospective  value  of  the  timber ;  and  in 
both  cases,  oraament  might  be  combined  with  utility,  especially  if 
the  straight  and  narrow  slip  or  belt  were  altogether  excluded. 
When  the  Bin  Hill  was  planted,  about  fourteen  years  ago,  it  was 
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thought  by  some  that  a  demand  for  the  timber  of  two  thousand 
acres  and  upwards,  In  such  a  secluded  locality,  would  never  exist. 
But  ere  the  first  thinnings  were  marketable,  the  Great  North  of 
Scotland  Railway  was  projected,  and  now  that  railway  is  opened  to 
Huntly  station,  or  withm  two  miles  Of  the  plantation,  and  the  con- 
tinuation of  the  line  of  rails  sweeps  round  the  base  of  the  hill. 
But  every  part  of  the  Highlands  cannot  be  equally  favoured,  and 
in  most  of  the  places  at  present  bare  of  trees,  shelter,  ornament, 
cover  for  game,  and  timoer  for  home  use,  form  the  main  objects 
that  the  planter  can  have  in  view.  These  objects  may,  in  a  great 
measure,  be  accomplished  by  the  same  means.  The  narrow  belt 
is  neither  ^ood  for  shelter^  for  ornament,  or  for  raising  timber, 
whereas  a  Targe  mass  of  trees,  of  irregular  shape,  can  be  made 
available  for  all  three ;  and  ornament  is  of  importance  in  the  High- 
lands, even  in  a  pecuniary  sense,  since  beauty  of  scenery  leads 
many  tourists  there,  and  even  enhances  the  price  of  estates  that 
may  be  for  sale. 

The  larch  will  continue  to  be  planted  over  the  primitive  rocks 
of  the  Highlands,  where  no  stagnant  waters  can  remain  near  its 
roots,  and  where  the  rain  water  sinks  in  the  rocks,  or  on  hill-sides, 
where  the  soil  and  subsoil  are  free  and  gravelly.  Even  on  low- 
lying  and  stifFy  soils,  perfect  drainage  may  insure  the  larch 
against  that  disease  which  manifests  itself  in  the  rotting  of  its 
central  layers  of  timber ;  but  hoar-frost,  in  such  situations,  may 
sometimes  check  or  destroy  its  buds  in  the  spring  months — the 
larch  being  a  native  of  a  country  cold  enough  in  winter,  but  having 
an  early  and  rapid  spring.  It  is  so  long  since  native  forests  of 
pine  clothed  the  nill-sides  of  Scotland,  now  left  bare,  that  the  larch 
may  be  planted  with  safety  on  the  sites  of  these  forests,  although 
this  cannot  be  done  where  woodlands  of  the  Scottish  pine  have 
recentlv  been  cleared — it  being  found  that  young  larches,  when 
planted  where  decaying  roots  of  the  pine  exist  in  the  soil,  begin 
to  decay  in  the  heart,  even  before  they  reach  their  twentieth  year. 

The  Indian  cedar,  or  Deoda/ra^  has  been  for  some  years  spoken 
of  as  a  tree  fitted  for  partially  displacing  the  larch,  and  for  becom- 
ing a  valuable  timber-tree  in  this  country..  It  grows  well  at  con- 
siderable altitudes  in  Scotland,  and  it  is  naturally  adapted  for  a 
mountainous  country,  where  much  snow  falls,  as,  when  young  and 
in  a  state  of  rapid  growth,  its  leading  shoots  arc  always  pendulous, 
and  thus  adapted  for  throwing  off  the  flakes  of  snow  as  they  fall. 
When  the  young  wood  at  the  extremities  of  the  trunk  and  branches 
is  in  its  second  year,  it  gradually  assumes  an  erect  or  horizontal 
position,  but  by  this  time  the  woody  fibre  .is  strong  enough  to  bear 
the  weight  of  snow.  The  length  and  flexibility  of  the  shoots,  in 
their  first  yeai*,  thus  tend  to  their  safety.  The  Lebanon  cedar, 
which  some  consider  but  a  variety  of  the  other,  makes  shorter  and 
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Btiffer  growths,  and  these  can  bear  snow  the  first  year ;  and  young 
plants  of  the  cedar  of  Lebanon  show  more  or  less  of  resemblance 
to  young  plants  of  the  Indian  cedar,  just  as  their  young  shoots  are 
more  or  less  rapid  in  growth  and  flexible.  The  trees  become 
similar  in  habit  when  old,  and  when  their  branches  or  tops  cease 
to  put  forth  leading  shoots.  The  deodar,  which  can  now 
be  had  in  large  quantities  from  British  nurseries,  will  thrive 
in  the  same  soil  with  the  larch,  only  it  inclines  to  coolness  and 
moisture  rather  than  to  heat  and  dryness,  if  the  moisture  is  not 
stagnant,  but  supplied  to  a  free  soil  by  a  mountain  stream  or  spring. 
Many  are  the  steep  Highland  ravines  which  might  be  rendered 
ornamental  and  profitable  by  being  filled  with  Indian  cedars. 

Amongst  pines  of  modem  introduction,  the  three  that  have  been 
most  extensively  planted  are,  the  cembran,  Corsican,  and  Austrian. 
The  cembran  pine  is  well  adapted  for  high  altitudes,  bein^  a 
native  of  alpine  regions ;  and  planted  in  Scotland  at  an  elevation 
of  1700  feet,  it  has  maintained  its  dark-green  hue  from  the  first, 
while  the  common  Scots  fir  has  had  its  foliage  yellowed  for  a  year 
or  two  to  begin  with.  But  the  cembran  pine,  from  its  spiral 
habit  of  growth,  requires  to  be  planted  closely,  if  wanted  for  shel- 
tering exposed  places.  If  itself  sheltered  by  neighbouring  masses 
of  native  pine,  it  will  grow  nearly  as  fast  as  the  trees  that  compose 
these  masses,  as  far  as  height  is  concerned,  but  the  stem  will  be 
much  more  slender,  and  the  head  not  above  half  the  breadth.  If 
allowed  light  and  air,  it  will  maintain  a  close  covering  of  branches 
from  the  ground  upwards,  and  is  therefore  useful  for  mixing  with 
the  Scots  fir,  when  it  is  intended  to  train  that  tree  to  a  clear  stem. 
As  it  maintains  its  spiral  shape,  however  the  wind  may  blow,  it  is 
useful  for  planting  thickly  on  very  exposed  knolls,  other  kinds 
being  planted  in  the  more  sheltered  parts  around  it.  The  cembran 
pine  claims  the  Scottish  knowe^  leaving  the  muir  for  the  native 
species,  the  dry  hill-side  for  the  larch,  the  bi^ae  for  the  Austrian  and 
Corsican,  the  sea-side  for  the  pinaster,  and  the  cleugh  for  the 
Indian  cedar.  Even  though  the  soil  may  be  very  bare,  the  cem- 
bran pine  will  grow,  if  it  can  get  its  root  fibres  into  fissures  of 
rock ;  and  as  for  the  large  main  roots,  they  will  be  content  to  lie 
on  the  surface,  twining  among  the  loose  stones  like  serpents,  as 
the  roots  of  araucarias  do  on  the  mountains  of  Chili.  If  planted 
on  the  pUtiTig  system,  this  pine  should  have  its  natural  propensity 
for  keeping  its  roots  near  the  surface  encouraged  by  bemg  placed 
on  a  little  raised  mound  of  earth,  instead  of  having  its  collar  placed 
under  the  general  surface-level,  according  to  the  too  common 
system  of  deep  planting. 

The  Corsican  pine,  in  a  lowland  situation,  and  on  a  warm  loamy 
soil,  grows  much  faster  than  the  common  Scots  fir— perhaps,  ou 
an  average,  one-fourth  faster.  But  it  will  not  do  this  at  altitudes 
exceeding  200  feet,  or  in  a  cool  soil,  where  the  common  pine  finds 
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itself  more  at  home,  and  therefore  grows  more  rapidly  in  propor- 
tion. At  600  feet,  on  the  Scottish  muirlands,  the  native  pine  has 
rather  the  superiority ;  and  at  elevations  higher  than  this  it  grows 
faster  than  the  Corsican.  Sometimes,  however,  the  Corsican  will 
begin  to  grow,  after  being  planted,  sooner  than  the  other — main- 
taining its  greenness  in  the  nrst  and  second  years,  while  the  Scots 
fir  may  be  looking  yellowish.  At  high  altitudes  the  Corsican,  if 
wanted  to  grow  tall  and  straight,  should  receive  as  much  natural 
shelter  as  possible ;  and  yet  it  is  well  fitted  for  withstanding  the 
breeze,  though  not  so  stiffly  as  the  cembran  pine  does.  It  offers 
its  services  as  a  very  valuable  timber  tree,  and  as  such — rather 
than  as  a  tree  fitted  for  giving  shelter  to  pastures — it  ought  to  be 
treated.  This  fine  tree  was  so  extensively  planted  in  Scotland  in 
the  spring  of  1854,  that  the  nurseries  were  almost  entirely  cleared 
of  the  species.  Like  other  pines  and  evergreen  trees,  the  Corsican 
pine  succeeds  best  when  planted  late  in  spring,  except  on  soils  that 
are  liable  to  be  affected  oy  drought  in  spring  and  summer.  It  is 
true  that  pines  often  fail  when  planted  in  April  or  the  beginning 
of  May ;  but  this  might  be  prevented,  if  their  roots,  when  planting 
is  going  forward,  were  saved  from  the  influence  of  the  drying 
winds  of  these  months,  by  being  dipped  in  mud  as  each  bundle  of 
trees  is  taken  out  of  the  earth,  or  else  dipped  in  water,  and  then 
sprinkled  with  dry  earth  or  dust. 

The  Austrian  pine,  a  variety  of  the  Corsican  as  is  supposed, 
differs  from  it  in  habit,  and  promises  in  Scotland  to  be  a  shelter- 
ing rather  than  a  timber  tree.  Unless  planted  very  closely,  it  will 
refuse  to  be  "  drawn  up"  in  exposed  situations,  and  rather  prefers 
sending  out  strong  branches,  so  as  to  form  a  dense  and  irregular 
evergreen  mass.  If  sheltered,  it  will,  of  course,  form  a  timber 
tree  ;  but  if  left  exposed  it  will  fonn  a  bushy  head,  as  broad  as  it  is 
high ; — and  at  altitudes  exceeding  500  feet  it  will,  after  having  been 
planted  from  fifteen  to  twenty  years,  be  at  least  one-third  less  high 
than  the  Scots  fir  planted  near  it,  although  in  low  and  warm  dis- 
tricts it  equals  our  native  pine  in  rapidity  of  growth.  Its  branch- 
ing habit  points  it  out  as  being  well  fitted  for  being  planted  alon^ 
the  exposed  sides  of  woodlands ;  and  the  plants  should  there  stand 
so  thinly  as  to  allow  them  to  branch  out  freely  from  the  ground 
upwards.  They  will  thus  grow  low  bushy  trees,  throwing  the 
wind  upwards  ere  it  reaches  the  trees  intended  for  timber,  and  also 
preventing  those  currents  of  wind  that  pass  through  plantations, 
under  the  branches  of  timber  trees,  when  these  are  planted  so 
closely  as  to  form  bare  and  clean  stems.  By  the  aid  of  the  Aus- 
trian pine  planted  in  this  way,  narrow  plantations  may  be  fitted 
for  sheltering  adjacent  pastures,  even  although  the  trees  on  their 
least  exposed  side  be  allowed  to  grow  up  with  clear  stems :  and 
both  shelter  and  timber  may  be  produced  in  this  way  by  planta- 
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tions  so  narrow  as  to  be  inefficient  for  both  purposes  when  the 
native  pine  alone  is  planted,  and  that  in  the  usaal  close  and 
crowded  manner.  Jt  is  to  be  hoped,  however,  that  this  property 
of  the  Austrian  pine  will  not  encourage  the  continuance  of  that 
^  belt"  or  "  stripe"  system  of  planting,  which  is  so  injurious  to  the 
ornamental  effect  of  many  a  Scottish  landscape.  The  straight  and 
narrow  belt  is  the  worst  form  for  a  plantation  imaginable,  whether 
the  object  be  shelter,  timber,  or  beauty. 

Lambert's  cypress  may  yet  be  a  valuable  timber  tree,  or  tree 
for  shelter,  on  Scottish  hills,  being  hardy,  and  of  remarkably  rapid 
growth.  Having  been  introduced  only  a  few  years  ago,  it  is  as 
yet  but  little  known ;  but  it  thrives  at  an  elevation  of  900  feet,  on 
the  estate  of  Borthwick  Hall,  Mid-Lothian,  as  well  as  in  Perth- 
shire at  a  fourth  of  that  altitude.  It  requires  to  be  sheltered  to 
some  extent  by  taller  trees,  to  prevent  it  from  growing  bushy  or 
one-sided  in  exposed  situations.  The  Morinda  spruce  seems  fitted 
for  a  cold  climate,  growing,  as  it  does,  near  the  snow-line  of  the 
Himalayas ;  but  its  buds  are  often  destroyed  by  the  spring  frosts 
of  Britain,  while  other  foreign  pines  and  firs,  from  lower  regions, 
receive  no  injury ;  and  besides,  the  timber  of  the  Morinda  is  con- 
sidered in  India  to  be  soft  and  inferior. 

The  present  high  prices  of  timber  encourage  planting,  both  in 
Highlands  and  Lowlands.  Some  farmers  begin  to  prefer  wooden- 
framed  ploughs  to  the  more  modern  inplements  that  are  made 
wholly  of  iron,  and  which  have  to  go  so  often  to  the  smithy  to 
have  their  bolts  re-screwed.  This  may  lead  to  the  increased  cul- 
ture of  the  ash ;  and  the  use  of  willow  and  poplar  timber  in  rail- 
way carriage-sheds  may  bring  about  the  adorning  of  many  a  river* 
bank  with  these  trees.  The  large-leaved  maple  promises  to  be- 
come a  valuable  timber  tree,  and  grows  faster  than  the  common 
sycamore;  but  an  early  frost  in  autumn  will  blacken  its  leaves 
prematurely.  The  same  degree  of  frost  will  effect  this  as  causes 
premature  blackening  in  the  foliage  of  the  walnut  tree,  and  of  the 
dahlia  in  gardens,  and  potatoes  in  fields — all  being  natives  of  coun- 
tries where  no  frost  comes  in  autumn  till  their  leaves  have  fulfilled 
their  natural  term  of  office. 

Unfavourable  as  are  the  terms  in  which  Lavergne  describes  the 
soil  and  climate  of  our  Scottish  Highlands,  he  uses  strong  language 
in  describing  how  well  adapted  they  are  for  the  culture  of  timber. 
"  The  late  Duke  of  AthoU,  he  observes,  "  planted  fifteen  thousand 
acres  with  larch.  This  splendid  forest,  now  of  sixty  years'  growth, 
has  sprung  up  with  astonishing  vigour,  covering  with  its  dark 
mantle  the  mountains  north  of  the  Tay  around  Dunkeld,  and  is 
not  among  the  least  of  the  beauties  of  that  grand  scenery.  It  is 
doubtful  if  Baden  and  the  Black  Forest  are  to  be  compared 
with  it." 
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Doctoring  of  Seeds. — ^There  are  tricks  in  all  trades,  tLough,  per- 
haps, there  are  fewer  among  farmers  than  amongst  almost  any 
class.  But  of  this  fact  we  are  certain,  that  there  is  scarcely  any 
class  more  liahle  to  be  imposed  on  than  they  are,  by  dealers  who 
supply  them  with  many  articles  which  they  may  require  in  thft 
course  of  carrying  on  their  business.  It  is  well  known  that  there 
is  a  regular  trade  carried  on  in  doctoring  turnip  and  clover  seeds. 
When  these  have  not  the  fresh  shining  appearance  peculiar  to  good 
seed,  the  unprincipled  dealer  is  not  slow  in  givmg  it  to  them. 
He  rubs  his  hands  over  with  oil,  and  turns  over  with  them  the  seed 
intended  to  be  doctored ;  now  he  gets  a  new  supply  of  oil,  then  he 
dips  his  oily  hands  into  a  vessel  containing  the  seed,  turning  it 
over  and  over  till  it  has  got  the  proper  appearance.  Sometimes  a 
cheap  seed  is  dyed  to  give  it  the  colour  of  one  more  expensive,  for 
which  it  is  sold  to  the  unsuspecting  farmer.  At  another  time 
worthless  seeds  are  mixed  with  more  valuable  ones ;  and,  to  prevent 
the  nefarious  practice  from  being  discovered  by  the  bad  seed  ger- 
minating along  with  the  good,  the  former  is  steeped  in  a  chemical 
preparation,  which  destroys  the  germinating  power  of  the  seed,  and 
IS  sold  by  one  unprincipled  dealer  to  another,  not  a  whit  better,  as 
seed  ^^  warranted  not  to  grow.'^  It  is  then  mixed  with  good  seed, 
and  unconsciously  sold  to  the  simple  farmer. 

But  farmers  sometimes  try  such  tricks  themselvea  In  several  de- 
partments in  the  neighbourhood  of  Paris,  when  the  wheat  is  not  of  a 
good  colour,  and  does  notpass  smoothly  through  between  the  fingers, 
or,  in  short,  does  not  handle  well,  many  farmers  are  in  the  habit  of 
doctoring  it  before  it  is  brought  to  market.  They  rub  a  shovel 
'  with  oil,  with  which  they  turn  over  the  heap  of  wheat.  One  or  two 
spoonfuls  of  oil  are  sufficient  to  grease  twenty  sacks  of  wheat ;  and 
this  small  portion  of  oil  improves  the  appearance  and  feel  of  the 
wheat  so  much  as  to  raise  the  price  of  it  about  one  franc  per 
sack.     In  Normandy  they  use  cream  instead  of  oil. 

This  certainly  raises  several  grave  questions  for  the  honest 
farmer  and  dealer,  the  miller  and  the  consumer.  Is  the  greased 
wheat  more  prejudicial  to  health  than  the  ungreased  ?  Is  the  taste 
affected  ?  Is  the  difficulty  of  grinding  the  greased  wheat  in- 
creased ?  How  is  the  doctored  to  be  distinguished  from  the  pure 
wheat?  These  are  (juestions  which  demand  explicit  answers.  We 
do  not  think  that  if  oil  only  is  used  in  the  process,  the  health  of  the 
consumer  can  be  at  all  afi^cted  by  it,  particularly  as  such  a  small 
quantity  only  is  employed.  So  long,  then,  as  nothing  else  but  oil 
and  cream  are  used,  we  need  not  be  alarmed  for  the  dwining  away 
of  the  unconscious  consumer.  The  evil  to  him  may  be  not  from 
the  use  of  the  substances  employed  for  doctoring  the  wheat,  but 
from  their  concealing  from  him  a  damaged  article  which  will  not 
contain  as  much  nourishment  as  he  expected  and  bargained  for, 
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and  which,  from  the  change  which  has  taken  place  in  its  constitution 
(as  in  all  cases  of  damaged  vegetable  matter,)  maj  be  prejudicial 
to  his  health. 

We  are  not  aware  as  to  whether  the  taste  of  the  doctored  wheat 
is  at  all  affected  by  the  process,  or  whether  there  is  greater  difficulty 
of  grinding  it.  The  method  re<Jt>mmended  and  practised  in  France 
for  discovering  the  deception  is  to  rub  the  suspected  wheat  in  blot- 
ting paper,  which  becomes  stained  with  the  oil  if  any  has  been 
added  to  it. 

One  of  the  principal  evils  which  result  from  this  doctoring  system, 
is  the  great  hardship  it  imposes  in  general  on  the  honest  farmer 
and  dealer.  It  would  appear  that  the  law  in  France  at  present  is 
very  undecided  as  to  the  mode  and  punishment  of  the  delin(|uent. 
One  tribunal,  considering  that  it  is  a  trick  practised  by  a  particular 
trade,  similar  to  those  employed  by  horse  jockeys  to  improve  the 
appearance  of  their  horses  before  bringing  them  to  market — in 
which  case  the  law  does  not  decide  in  favour  of  the  unwary  pur- 
chaser, who  may  not  have  exercised  sufficient  caution  and  observa- 
tion in  the  transaction — does  not  impose  any  penalty,  thus  trying 
to  put  a  stop  to  the  practice  by  impressing  upon  the  purchaser  the 
necessity  of  greater  caution.  Another  tribunal  looks  at  it  in  the 
light  of  a  fraud,  being  an  attempt  to  deceive  the  purchaser  as  to 
the  quality  of  the  article  exposed  for  sale.      In  such  a  case  the 

Eenalty  is  often  imprisonment  for  from  three  months  to  a  year, 
esidea  the  confiscation  of  the  article  and  a  smart  fine.  This 
severity  of  punishment  is  resorted  to  by  some  judges,  with  the 
view  of  putting  down  a  practice  which  they  consider  injurious  to 
the  health  of  the  people,  and  prejudicial  to  the  interests  of  houest 
trading. 

In  either  case  the  honest  dealer  is  liable  to  suffer  in  the  follow- 
ing manner.  A  farmer  exposes  his  wheat,  undoctored,  for  sale.  A 
dealer,  having  perhaps  a  pique  at  him,  and  considering  the  price 
asked  by  him  too  high,  intorms  the  agent  of  police  that  he  suspects 
the  wheat  is  greased.  It  is  seised,  and  the  owner  summoned  be- 
fore the  court.  He  is  obliged  to  employ  an  agent,  and  perhaps 
counsel  to  defend  himself.  The  wheat  is  subjected  to  the  examina- 
tion of  a  chemist,  and  found  to  be  correct,  and  the  farmer  is 
acquitted.  But  not  only  has  he  lost  the  market  for  his  wheat,  and 
all  the  expenses  attending  his  suit,  but  he  has  been  subjected  to 
all  that  annoyance  and  vexation  consequent  oa  a  law-plea. 

Salt :  its  agriculiural  Properties  and  Uses— its  stimulative  effects 
and  advantages  in  combination  with  ammonia, — 

Of  the  long  list  of  fertirisew,  not  one  has  suffered  more  from  misunderstanding  and 
consequent  misapplication  than  salt,  which  is  nevertheless  so  active,  as  well  as  cheap, 
that  it  wiU  do  good  servioe  to  the  farmer  to  give  him  distinct  and  definite  notions  of 
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its  true  properties,  the  pnrposes  it  is  fit  for,  and  the  best  methods  of  applying  it. 
The  two  first  of  these  points  will  be  treated  of  in  this  letter ;  bat  to  give  practical 
directions  for  all  its  applications  wonld  require  much  more  detail  than  would  suit 
either  your  columns  or  my  time.  The  intelligent  and  reasoning  farmer  will  be  able 
to  modify  these,  according  to  the  circumstances  of  his  estate,  when  he  clearly  under- 
stands the  properties  and  modes  of  action  of  salt,  and  the  purposes  for  which  it  is 
really  fit. 
The  properties  of  salt  chiefly  useful  in  agriculture  are — 

1.  The  supply  of  its  constituents,  soda  and  chlorine. 

2.  Attraction  for  moisture  and  resistance  of  freezing. 

3.  Sharpness,  without  being  acid  or  alkaline  ;  solubility  and  penetration  of  porous 
matters. 

4.  Promotion  of  putrefaction  when  used  sparingly,  though  the  contrary  when  used 
freely. 

5.  Mutual  decomposition  with  lime  and  some  of  its  compounds,  as  well  as  some 
other  salts,  giving  rise  to  other  and  often  more  active  fertilisers. 

Let  us  next  see  what  are  its  known  effects,  and  to  which  of  these  properties  they 
may  be  owing  ;  and  for  our  avowed  purpose  of  distinctness  we  will  consider  them  in 
three  divisions  :— 

A.  Effects  of  salt  on  the  soil. 

B.  Its  effects  on  other  manures. 

C.  Its  effects  on  the  plant  and  seed. 

A. — Its  Effects  on  the  Soil. 

a.  Keeps  it  moist  in  the  heat  of  summer,  and  soft  in  the  winter*a  fh>st  (see  above 
prop.  2) ;  thus  suits  dry  soils  and  seasons,  whilst  most  other  conoentmied  manures 
require  wet. 

6.  By  this,  and  its  penetrating  quality  (3)  it  keeps  everything  in  the  soil  in  the 
softest  and  most  soluble  state,  best  fitted  to  work  on  each  other,  and  to  be  acted  on 
by  the  air  and  weather. 

e.  By  its  putrefactive  power  (4),  it  also  promotes  these  reactions,  thus  digesting, 
80  to  speak,  everything  in  the  soil  fit  for  vegetable  nutrition,  and  preparing  it  to  en- 
rich the  root-sap. 

d.  Kills  all  vermin,  and  most  weeds  also,  if  used  freely  enough,  by  its  sharpness 
and  penetration  (3). 

B. — Its  Effects  on  other  Manures. 

e.  Dang  with  salt  has  been  found  more  effective  for  turnips  than  double  the 
quantity  of  dung  without  ;  and  \  dung  to  f  salted  peat,  worked  into  a  rich  soapy 
spit-manure,  produced  more  turnips  and  potatoes  than  the  whole  four  parts  of  dung 
alone.  Both  these  cases  appear  due  to  the  moistening  and  digestive  actions  already 
explained  (a,  6,  e). 

/.  Worked  with  seeds,  &c.  kills  all  vermin,  seeds,  and  roots,  by  its  sharpness  and 
penetration  {(C),  and  rots  them  (a)  to  a  soft  smooth  paste,  fit  for  the  dung-heap,  as  it 
does  not  waste  the  ammonia  like  lime. 

g.  Undergoes  decomposition  with  lime  and  its  compounds  (5)  ;  produces  soda  on 
its  combination  with  carbonic  acid,  or  with  humus,  all  more  powerful  digestives  and 
feeders  than  the  salt  itself :  salt  and  lime  work  vegetable  matters  to  decay  quicker 
than  salt  alone. 

With  gypsam,  it  will  supply  soda  and  sulphuric  acid  cheaper  than  any  other 
material,  besides  the  muriate  of  lime  so  yaluable  for  its  moistening  quality. 

C. — Its  Effects  on  the  Plant. 

h.  It  acts  more  favourably  on  some  plants  than  others — those  especially  which 
naturally  contain  much  of  it. 

It  benefits  root  and  green  crops  generally,  more  than  those  of  corn,  as  might  be 
expected  from  its  moistening  and  digestive  quality  in  the  soil  (a,  &,  c). 

i.  Pasture  is,  as  well  as  roots,  rendered  more  palatable  and  wholesome  by  its 
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entering  into  the  sap  by  its  solubility  (3),  and  more  nutritioas  by  its  digestiye  action 
in  the  soil  and  manures  eariching  the  root-sap. 

k.  Low  pastures  are  sweetened  by  it,  though  it  is  not  alkaline  ;  but  it  becomes  so 
by  giving  out  some  of  its  chlorine  in  the  leaf  (m). 

L  Wheat  and  barley  haye  less  straw,  but  more  ear  and  heayier  grain. 

m.  It  does  not  force  the  young  plant,  nor  deepen  the  green  (though  chlorine  is 
given  off  by  the  leaf  in  sunshine),  but  strengthens  the  growth  by  the  enriched 
Bap  (c). 

SI.  Germination  seems  rather  to  be  e?en  retarded  by  it,  and  the  plant  comes  up 
small  at  first,  due  to  its  sharpness  (3)  and  destructiye  tendency  (d),  but  the  plant 
soon  fetches  up  and  overpasses  those  which  are  not  salted  ;  but  implying  also  a 
stimulating  action  due  to  its  sharpness  (3),  exciting  to  strong*plants,  but  overpower- 
ing to  we^  ones. 

0.  Pease  and  other  plants  are  said  to  blossom  earlier,  and  grain  to  come  earlier  to 
harvest  ;  here  again  we  recognise  the  stimulating  action  above  alluded  to,  which 
excites  vegetation,  when  used  in  due  proportion,  though  oppressive  to  it  when  in 
excess  (»). 

p.  Salts  are  much  more  abundant  in  the  vital  sap  before  fiowering  (the  chief  vital 
action)  than  after,  and  more  in  the  sensitive  plant  than  in  others.  Hence  salts 
appear  connected  with  vital  energy,  which  may  explain  the  stimulative  actions  above 
noticed  (n  and  o). 

This  stimulating  action  is  the  most  important  fertilising  property  of  salt,  and 
seems  to  contrast  remarkably  with  that  of  ammonia,  each  supplying  the  defects  of 
the  other.  Ammonia  forces  the  young  plant,  deepens  the  green  of  the  leaf,  produces 
a  luxuriant  juicy  growth  ;  and  in  excess  runs  corn  to  straw  and  leaf,  and  often  lays 
it  with  but  little  ear. 

Saltj'on  the  contrary,  rather  retards  the  young  plant  (n) ;  does  not  deepen  the 
green,  bnt  strengthens  the  after-growth  (m)  ;  renders  roots  and  green  crops  more 
solid  and  nutritious  (t)  ;  produces  more  com  and  less  straw  (I),  and  forwards  blos- 
soming and  maturity  (o). 

Here,  then,  ammonia  seems  to  give  the  early  vigour  and  activity,  and  the  luxuriant 
juicy  growth,  in  which  salt  is  deficient ;  and  salt  to  supply  the  strength  and  nutri- 
tion, which  ammonia  does  not  always  produce,  and  also  to  bring  the  crops  earlier  to 
maturity. 

Hence  they  would  seem  practically  well  suited  to  act  together. 

Moreover,  ammonia  was  described  as  acting  chiefly  in  the  plant  by  promoting 
chemical  transformation,  and  thus  lightening  the  labour,  so  to  speak,  of  the  vital 
powers,  and  by  encouraging  absorption  from  the  air.  Salt,  on  the  other  hand, 
appears  to  act  in  great  part  as  a  digestive  in  the  soil,  to  enrich  the  sap  by  the  root, 
and  in  the  plant  as  a  stimulant  to  the  vital  forces.  By  ammonia  the  chemical 
changes  in  the  sap  seem  liable  to  overrun  the  vital  appropriation  of  the  materials,  and 
thus  produce  soft  and  juicy  growth.  By  salt  the  vital  action  seems  to  be  excited  to 
select  and  arrange  all  the  constituents,  so  as  to  give  every  part  its  due  solidity. 

Hence  they  appear,  theoretically  also,  just  suited  to  aid  and  correct  each  other. 
It  would  seem  as  though  three  parts  salt  compost  to  one  of  ammouiacal  (dung)  did 
better  than  all  dung. 

Now,  if  this  be  found  a  general  law  (and  I  have  hitherto  met  with  few  facts  opposed 
to  it),  how  greatly  will  it  add  to  our  resources  in  manure  ! 

If  the  deficiency  of  ammonia  in  the  homestead  dung-heap  can  be  compensated  by 
so  cheap  a  material  as  salt,  how  greatly  may  the  farmer  improve  his  crops  at  a  com- 
paratively trifling  expense  ! 

And  if  the  concentrated  ammoniacal  manures,  as  sulphate  of*  ammonia  and  guano, 
may  be  actually  improved  by  three  or  four  times  their  weight  of  salt — thus  reducing 
their  cost  per  cwt.  to  one-third  or  one-fourth  its  present  amount— how  much  more 
will  they  be  within  the  means  of  the  small  farmer,  and  enable  him  to  bring  heavier 
crops  to  the  market  1 

To  recapitulate  what  we  have  said,  we  may  expect  from  salt — 

1.  In  the  soil — retention  of  moisture  and  softness  ;  general  penetration  and  diges- 
tion of  all  the  materials  of  vegetable  food  to  enrich  the  root-sap  ;  and  destruction  of 
vermin  and  of  seeds  when  used  freely. 

2.  On  other  manures — the  destruction  of  all  vermin,  weeds,  roots,  and  seeds  ;  the 
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digoBtiye  totion  just  deaoribed ;  mutual  decomposition  with  lime  and  its  oompound0» 
to  the  adyantage  of  both  ;  and  an  impro?ement  in  the  efficacy  of  ammonical  manoTes, 
whilst  it  greatly  reduces  their  cost. 

3.  In  the  plant — ^improvement  in  the  taste,  wholesomeness,  and  nutritive  power, 
and  earlier  maturity .~-J.  Pkideaux,  in  Plymouth  BeralcL 

The  above  remarks  are  most  suggestive  and  instructive.  But 
as  some  expressions  made  use  of  are,  we  tbink,  rather  calculated 
to  mislead  the  practical  farmer  as  to  the  mode  of  action  of  salt,  we 
have  thought  it  proper  to  subjoin  the  opinions  of  Professors  John- 
ston and  Wayon  the  same  subject.  For  instance,  the  term  stimulant 
is  made  use  of  in  several  places,  as  if  plants  were  endowed  with 
systems  similar  to  those  of  animals.  If  salt  does  stimulate  the 
growth  of  plants,  it  does  so  solely  from  its  supplying  some-of  tlie 
food  of  plants  more  readily,  either  by  giving  up  one  or  other  of  its 
constituents,  or  by  acting  chemically  on  other  substances,  and  ren- 
dering them  more  available  as  food  for  plants.  Potash  and  soda  are 
both  constituents  of  plants,  besides  ^'  combining  with  and  render- 
ing soluble  the  vegetable  matter  of  the  soil,  so  as  to  bring  it  into 
a  state  in  which  it  may  be  readily  conveyed  into  the  roots  of 
plants.  They  may  in  this  case  be  said  to  prepare  the  food  of 
plants."  Professor  Johnston  adds :  "  Green  leaves  under  the 
influence  of  the  sun  have  the  power  of  decomposing  common  salt, 
and  of  giving  off  the  chlorine  to  the  surrounding  air.  When  they 
have  been  introduced  into  the  sap,  therefore,  by  the  roots,  the 
plant  appropriates  so  much  of  the  chlorine  they  contain  as  is 
necessary  for  the  supply  of  its  natural  wants,  and  evolves  the  rest. 
When  common  salt  is  thus  decomposed,  soda  remains  behind  in 
the  sap,  and  is  either  worked  up  into  the  substance  of  the  plant, 
or  it  aids  in  disposing  the  organic  matters  contained  in  the  sap  of 
the  plant  to  form  such  new  combinations  as  may  be  required  for 
the  production  of  the  several  parts  of  the  living  vegetable."  One 
of  the  great  uses  of  salt  in  the  soil  is,  after  its  decomposition,  to 
assist,  as  the  carbonate  of  soda,  in  rendering  silica  more  soluble,  and 
thus  more  available  to  grain  crops  for  their  straw.  And  Professor 
Way  has  shown  that  the  silicate  of  ammonia,  from  which  he  sup- 
poses the  silica  of  straw  is  principally  derived,  is  more  soluble 
m  a  solution  of  common  salt  than  in  pure  water.  *'  Hence,^"' 
he  says,  "  the  action  of  common  salt  in  strengthening  and  bright- 
ening the  straw  of  wheat  and  barley,  which  is  the  best  ascertained 
of  its  effects  as  a  manure,  is  immediately  traceable  to  the  greater 
solubility  of  the  silicate  of  ammonia  in  a  saline  solution." 

On  the  Chrowih  qfPhomicum  tenax^  or  New  Zealand  Flax^  w 
the  Western  Highlands. — At  the  present  time,  when  our  supplies 
of  flax  from  Russia  are  likely  to  be  cut  off,  it  is  desirable  that  we 
should  use  every  endeavour  to  provide  ourselves  with  the  necessary 
fibres  for  cordage  and  textile  fabrics. 


THE  GROWTH  OF  NEW  ZEALAND  FLAX.        J  71 

I  wish  to  call  the  attention  of  our  West  Highland  proprietors  to 
the  advisability  of  at  least  giving  a  trial  to  the  growtn  of  New 
Zealand  flax,  as  in  the  mild  and  moist  climate  of  that  district 
I  have  -great  reason  to  believe  it  would  be  attended  with  suc- 


The  PhomicuTn  tenax  is  a  perennial  plant  related  to  the  aloe, 
and  is  indigenous  only  to  New  Zealand  and  Norfolk  Island.  It  is 
truly  described  as  a  hardy  plant,  growing  anywhere — in  the  midst 
of  swamps,  and  to  the  tops  of  the  barest  hills.  In  the  former 
situation  it  attains  it«  rankest  growth,  having  often  a  length  of 
leaf  of  8  or  9  feet.  On  the  hills  it  is  much  more  stunted,  bat  its 
fibre  is  of  a  finer  description. 

There  are  said  to  be  several  varieties  of  the  plant,  and  that 
some  of  these  have  a  more  valuable  fibre  than  the  others. 

The  expectations  of  a  valuable  export  to  Europe  of  this  flax  from 
New  Zealand  have  not  been  realised.  The  causes  have  probably 
been  the  diflSculty-of  cleaning  it  in  sufficient  quantities,  and  perhaps 
also  the  high  rate  of  freight;  for  with  the  imperfect  means  of 
pressing  the  bales  formerly  in  use,  one  ton  of  flax  occupied  two 
tons  of  measurement.  Thus,  with  freight  at  £4  per  ton,  one  ton 
of  flax  would  cost  £8  in  carriage  to  England.  Therefore  by  this 
amount  at  least  would  the  West  Highland  grower  have  the  advan- 
tage of  his  competitor  in  New  Zealand. 

That  the  difficulty  experienced  in  clearing  the  flax,  by  removing 
the  fibre  from  the  vegetable  matter  and  gum,  would  soon  yield  to  the 
chemical  or  mechanical  ingenuity  of  this  country,  I  have  no  doubt 
whatever.  The  native  process  in  New  Zealand  is  to  scrape  each 
separate  leaf  with  a  mussel-shell,  an  operation  performed  with  a 
peculiar  knack  almost  impossible  for  a  white  man  to  acquire;  but 
this  process  is  too  tedious  to  admit  of  success  on  the  large  scale. 

Various  plans  of  boiling  in  hot  water  and  in  alkaline  leys  have 
been  tried  by  the  settlers,  but  I  cannot  speak  positively  as  to  the 
results. 

Although  the  export  to  Europe  of  this  fibre  has  as  yet  been  un- 
successful, yet  a  constant  supply  has  been  sent  to  the  Australian 
colonies,  where  the  cordage  for  their  shipping  is  principally  made 
of  this  material. 

That  the  Phomicum  tenax  will  thrive  well  in  the  Western 
Highlands,  I  think  I  have  sufficient  proof.  Some  years  since,  I 
was  walking  in  the  garden  of  the  late  Sir  John  E.  Campbell,  at 
Kildailoig,  near  Campbelton,  when  I  was  astonished  by  the  disco- 
very of  the  plant  growing  most  luxuriantly  to  a  height  of  8  or 
9  feet.  I  found  that  the  nature  of  the  plant  was  unknown, 
although  it  had  been  for  many  years  in  the  garden.  From  this 
plant,  1  understand,  many  gardens  in  Kintyre  have  been  supplied, 
and  in  them  the  plants  have  thriven.     What  now  remains  is  to  try 
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it  in  the  open  field;  and  here  is  opening  for  an  experiment  worthy 
of  some  01  the  enterprising  agriculturists  of  Argyllshire. 

I  believe  the  plant  will  not  thrive  in  the  colder  parts  of  Scot- 
land. I  removed  two  plants  from  Kildalloig  to  my  own  garden  in 
Lanarkshire  ;  and  although  they  shot  up  during  the  summer,  yet 
they  died  down  to  the  roots  every  winter,  until  they  finally  expired 
during  the  hard  frost  of  last  season. 

The  advantages  of  the  culture  of  Phornicvm,  tenax  would  be, 
that  a  large  portion  of  comparatively  useless  land  might  be  made 
to  produce  a  heavy  and  valuable  crop,  providing  a  material  for  our 
manufactures  of  which  we  are  in  want,  while  a  great  stimulus 
would  be  given  to  the  industry  of  districts  where  agriculture  may 
be  said  comparatively  to  languish. 

What  the  amount  of  produce  per  acre  would  be,  it  is  difficult  to 
say.  I  remember  a  roughly-made  estimate,  that  an  acre  would 
produce  about  40  tons  of  green  leaves,  of  which  perhaps  one- 
third  might  be  fibre.  The  price  of  the  cleaned  flax  in  the  Au8tr<i- 
lian  markets  was,  as  near  as  I  can  remember,  from  «£^25  to  «£^30  per 
ton  for  ropemakers'  use. 

In  the  culture  of  Fhomicum  tenax^  it  should  be  planted  out  in 
rows,  at  a  distance  of  perhaps  6  feet  from  plant  to  plant,  and  the 
ground  should  be  cleaned  at  the  proper  season. 

It  is  probable  that  the  vegetable  part  of  the  leaf,  when  separated 
from  the  fibre,  might  be  useful  as  food  for  cattle.  The  Phomictira 
tenax  ought  equally  to  succeed  in  Ireland  and  the  south-west  of 
England.  JAMES  C.  CRAWFORD. 

Consumption  of  Ouano  in  France. — The  Guano  question  is  at 
present  exciting  a  good  deal  of  interest  in  France.  Its  importance 
as  a  valuable  manure  is  being  appreciated,  and  the  consumption 
is  only  limited  by  the  supply.  The  supply  is  very  much  curtailed 
by  the  regulations  of  the  custom-house,  which  imposes  a  heavy 
duty  on  what  is  imported  in  foreign  vessels,  but  allows  what  is 
brought  in  French  vessels  to  enter  free.  At  a  late  meeting  of 
the  *'  Soci^t^  Imperiale  et  Centrale  d 'Agriculture,"  M.  Bous- 
singault  brought  this  subject  before  the  meeting,  and  alluded  at 
the  same  time  to  the  discovery  made  of  a  deposit  lately  in  the 
Gallapagos  Islands,  in  the  Pacific  Ocean,  a  short  distance  from  the 
port  of  Guayaquil.  "  The  honourable  member  added  that 
several  samples  of  that  guano  would  arrive  very  shortly  in  Paris ; 
and  that  after  accurate  measurements  and  calculations,  the  deposit 
was  found  to  contain  no  fewer  than  34,000,000  cubic  metres  *  of 
guano.  He  stated  that,  having  sailed  in  those  parts  some  years  ago, 
and  touched  at  the  group  of  Gallapagos  Islands,  he  had  observed  some 

*  A  cubic  metre  is  equal  to  85  cubic  feet,  547  oobio  inches. 
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deposits  of  guano  5  but  they  were  inconsiderable,  though  they 
appeared  to  be  as  rich  as  those  of  the  Chincha  Islands,  on  the 
coast  of  Peru,  whence  it  is  brought  in  great  abundance.  He  was 
astonished  that  the  deposit — the  discovery  of  which  he  intimated — 
had  not  been  observea  sooner ;  but  he  thought  that  the  fact  might 
be  explained  from  the  deposit  being  found  on  the  island  in  the 
centre  of  the  group  of  the  Gallapagos  Islands. 

^'  M.  Pommier  said  that  he  understood  from  an  English  journal 
that  very  recently  a  similar  deposit  had  been  discovered  on  the 
Isle  des  Oiseaux  in  the  Atlantic  Ocean. 

"M.  Yvart  said,  this  information  is  the  more  interesting,  as 
they  had  now  commenced  to  consume  a  good  deal  of  guano  in 
France. 

"  M.  Gareau  observed  that  a  most  important  question  regarding 
the  use  of  guano  in  France,  is  the  custom  duty  with  which  it  is 
burdened  when  imported.  The  French  vessels  which  carry  guano 
from  Peru  cannot  hold  more  than  12,000  tons,  and  that  which  is 
brought  in  foreign  vessels  is  subjected  to  heavy  duty.  The  hon- 
ourable member  added  that,  on  account  of  this  difficulty,  the  con- 
sumption of  guano  in  France  is  much  less  than  that  of  England, 
and  is  only  one-half  that  of  Spain.  He  expressed  the  wish  that  the 
society  would  draw  the  attention  of  government  to  the  subject." 

M.  Barral  has  also  taken  up  the  subiect  in  the  ^^ Journal  d' Agri- 
culture Pratique."  He  says  — "  The  question  resolves  itself 
into  this:  Is  it  just  that  our  tariff,  which  considers  manures 
as  exempt  from  all  duty,  should  make  an  exception  for  guano  ? 
That  which  arrives  under  the  French  flag  is  free,  but  that  which 
enters  under  a  foreign  flag  pays  a  duty  of  23s.  6d.  per  ton.  This 
duty  is  put  on  in  favour  of  our  marine,  which  allege  that  they 
cannot  find  sufficient  return  freight  for  the  vessels  which  trade  to 
the  South  Sea. 

**  All  our  readers  know  that  guano  is  the  excrement  of  pen- 
guins, which  frequent  in  immense  numbers  the  coasts  and  isles  of 
the  South  Sea,  and  live  entirely  on  fish.  The  deposits  of  guano 
are  found  on  the  coasts  of  Peru,  Patagonia,  Africa,  and  princi- 
pally on  the  Chincha  Islands,  belonging  to  Peru.  The  Peruvian 
government  has  a  monopoly  of  it,  and  it  receives  about  £3,  78.  3id. 
for  every  ton  of  it.  It  has  agents  in  different  countries,  who  re- 
ceive that  sum,  and  sell  the  guano  at  such  a  price  as  to  pay  for 
freight,  the  expenses  of  charge  and  discharge,  and  storage,  and 
leave  a  suitable  profit.  The  freight  at  present  has  been  raised 
from  £2,  7s.  6d.  to  £4, 19s.  The  price,  Tdiich  for  some  years  was 
£9, 18s.  per  ton,  reached  £11, 9s.  6d.,  and  even  cf  12, 13s.  6d.  in  the 
spring  of  1854.  The  great  demand  for  the  manure  certainly  con- 
curred to  that  result.  It  is  a  certain  fact  that  there  is  not  a  single 
pound  of  guano  to  be  got  for  money  at  present  in  France  (5th 
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Feb.  1855).  The  demand  for  guano  Is  now  about  100,000  tons, 
while  in  1854  it  did  not  exceed  12,000  tons,  the  third  part  of  which 
was  taken  by  the  department  of  the  Seine-^t-Mame. 

"  We  are  aware  that  the  committees  of  several  agricultural  so- 
cities,  when  consulted  by  government,  declared  that  guano  would  not 
be  profitable  to  agriculture  if  it  exceeded  £6^  ISs.  9d.  per  ton.  The 
high  price  stated  above  contradicts  this  opinion,  and  it  has  in  no 
way  prevented  the  farmers  from  using  their  usual  quantity.  In 
England,  guano  is  regarded  as  superior  to  poudrette,  to  rape-cake, 
to  all  kinds  of  manures,  even  at  a  price  which  sometimes  reaches 
^15,  15s.  per  ton. 

"  In  this  situation,  then,  what  occurs  ?  Why,  the  importer  of 
guano  sells  what  is  brought  by  French  vessels,  which  have  a 
monopoly,  as  dear  as  what  is  brought  by  foreign  vessels.  In  fact, 
there  is  but  one  importer.  It  is  just  Paul  paying  the  duty  to 
Peter.  The  Peruvian  government  has  no  right  to  take  advantage 
of  us  by  making  the  farmer  pay,  in  addition  to  the  price  which  it 
exacts,  the  whole  duty.  The  differential  duty  does  not  increase 
the  importance  of  our  commerce  in  the  South  Sea,  for  our  ships 
prefer,  in  general,  to  take  nitrate  of  soda  or  copper  as  return 
freight,  than  a  substance  like  guano  with  such  a  disagreeable 
odour.  Our  consumption  of  guano,  then,  is  much  below  the  de- 
mand, and  the  price  of  it  has  not  been  made  lower  by  any  natural 
competition. 

"  The  agents  of  the  Peruvian  government,  in  the  face  of  an 
increasing  demand,  may  employ  foreign  vessels,  but  they  will  not 
sell  the  guano  at  different  rates ;  they  will  profit  by  the  differential 
duty.  And  the  demand  will  continue ;  for  we  feel  convinced  that 
a  dressing  of  900  lb.  of  good  Peruvian  guano,  costing  £6^  2s.,  at 
the  rate  of  d^l2,  ISs.  6d.  per  ton,  will  produce  a  suflSciently  large 
crop  to  pay  all  expenses." 


AYEKAOE  PEICE8  OP  QEAIN. 
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AVERAGE    PRICE    OF    THE    DIFFERENT    KINDS    OF    GRAIN, 
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28.{  77  10   33    8  27    4   41    8  .  45  10  1 49    0 

27. 

42  10   19    6   16    8 1 17    2 1 26    4 

Aug.  4.1 76    0   34    4  26    7142    6  48    8  i  47    7 

Aug.  3. 

43  10 ,  19    6  16    2  !  16    4  :  26    3 

11.  86  10   33    8   31    8 '43    4   44    6   48    4 

10. 

42  11    19    4il6    1' 16  11    26    2 

18.  77    7   33  10  28    2 ,  44    6   43    9 ,  49    2 

17. 

42    8,20    1,17    2   18    7   26    3 

26l|75    S   38  11  28    6 '  46    2   42    6 '  51    0 

1                                    1                        1 

24. 

42    4   19  10   16  10    17    1    26    1 

1            1            1 

TABLE  SHOWING  THE  WEEKLY  AVERAGE  PRICE  OF  GRAIN. 
Made  up  in  Urmt  cf  7th  and  8th  Geo.  IV.,  e.  58.  and  9/A  a^\d  \Wh  Vict,  c.  22.    On  and  c^fier  Itt 

February  1849,  the  Duty  payable  on  FOREIGN  CORN  imported  is  U.  per  quarter,  and  on  Flour 

or  Meal  4^d./or  every  cwt. 

1 

Pat*. 

WhMt. 

Bartey. 

OaU. 

1 

< 

Bye. 

Peaae. 

Beans. 

rt 

\l 

II 

P 

II 

1 

II 

ir 

II 

Ir 

IS 

II 

If 

1855.           a.    d. 

8.    d. 

8.     d. 

8.      d. 

8.    d. 

a. 

d. 

8.    d. 

a.    d. 

8.    d. 

8.    d. 

8.      d. 

8.    d. 

June    2 '77    7 

73    7 

S3    2 

32    2 

28    2 

27 

1 

44    7 

42    1 

42    3 

40    6 

46    4 

43    8 

9 77    5,75    1 

33  11 

32    7 

28  10 

27 

7 

47    4 

43    3 

42    1 

41    o;46    1 

44    6 

16 77    5:76    5 

34    0  33    0 

28    7128 

1 

46  10 

44    6 

43    6 

41     9    46    6 

46    3 

23 76    7 

77    0 

34    3133    5 

29    3! 28 

6 '45    9*45    4| 

43    1 

42    3 

47    1 

45  11 

30 

75  11 

76  11 

34    3 

33    9 

28    8 

28 

7.45    6 

45    7 

43    8 

42    6 

46    6 

46    3 

July     7 

76    1 

76  10 

34    6 

34    0 

28    6 

28 

8   44    6 

45    7 

40    9 

42    7 

46    4 

46    6 

14 

75  11 

76    6 

34    7 

34    3128    8 

28 

9 

44    8 

45    7 

42    4 

42    7 

46  11 

46    6 

21 

76    4 

76    4 

34    8 

34    4128    5 

28 

8 

45    2 

46    3 

42  10 

42    8 

46    0 

46    6 

28. 

77    7 

76    6 

34    8.34    6  29    1 

28 

9 

43    1 

44    9 

42    4 

42    6 

46    4 

46    4 

Aug.    4 

78    2 

76    8 

35    o'34    7  28  11 

28 

8 

46  11 

45    0 

42    6 

42    5 

46  11 

46    4 

11 

77    7i7tf    7 

34    81 34    8  29    1 

28 

9    47    2:45    31 

43    1 

42    4 

47    1 

46    6 

18 

175    9  76  11 '34    2l34    8,29    1 

28  10142    4| 

44  11    43    7 

42  10 

46    6 

46    6 

25 '73    7'76    6  34    5|34    7  27    6 

'            '        ■    1            t 

28 

8I43    6 

!       1 

44    8    40    0 

42    5   46    4i 

1            1 

46    7 
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FOREIGN   MARKETS— THE  REVENUE,  ETC. 


FOREIGN  MARKETS.— Per  Imfebial  Quarter,  free  on  board. 


Dat«. 


Barter. 


OaM. 


Ky«. 


1856. 
Juae  . 
July  . 
Aug.    . 

June  . 
July  . 
Aug.    . 

June  . 
July  . 
Aug.    . 

June  . 
July  . 
Aug.    . 


Danzig  1 


Ham- 
burg 


Bremen  •{ 


KOnigs-, 
berg 


64 


66 


8.  d.i  B.  d.  ».  d. 
75  0  23  6-90  0 
78  0  25  0-32  0 
82    0,25    6-32    0 


a.  d.    s.  d. 

17  0-23    0 
16  6-22    0 

18  0-34    0 


35 


76  024  6-32  016  6-22  0  32 
78  0;25  0-33  917  6-23  034 
76    0  26    0-34    018    0-24    6  36 


68  0  24  6- 32  0 

72  0  25  6-34  0 
74  0  26  0-34  6 

71  6  20  6-32  0 

73  624  6-35  0 
78  0,25  6-36  0 


15  6-21    6 

16  6-22    0 

17  6-23    6 


d.    1.  d 

0-40  0 

0-42  6 

6-44  0 

6-38  0 

6-40  0 

0-43  0 


8.    d. 

34  0 
33    6- 

0 

0- 

35  0- 

36  0 


6-S9  034  0 
6-41  6,34  6 
6-43    635    0 


16  6-22    0  35 

17  6-25    b36 

18  6-26    0,38 


0-40  6 
6-43  0 
0-45    0 


8.  d.1  8.  d.     8.  d. 

■39  635  0-40  6 

40  036  6-42  0 

42  0:36  0-42  6 

40  6;34  0-41  6 

42  035  6-42  6! 

44  0:36  6-45  0^ 

42  0,33  6-41  6 

44  0  35  0-44  6 

44  636  0-45  0 


36  0-42    037    6-45    6 

37  6-43    0  38    0-46 

38  0-45    038    6-48    0 


Frelghta from  ihe  Baltic,  from  4».  8d.  to  7».;  from  the  Mediterranean,  7i.  6d.  to  14e.  6d. ; 
and  by  eteamerfrom  Hamburg,  4i.  6d.  to  7s.  per  imperial  qr. 


THE  REVENUE.— From  30th  June  1854  to  30th  June  1865. 


Qaarten  ending  June  80. 


1864. 


1865. 


Tears  ending  June  80. 


1854. 


1856. 


Customt  .. 
Excise  .... 
Stamps  ... 
Taxes  .... 
Post-Offioe 
Miscellaneous 
Property  Tax 


£ 
5,221,445 
3,978,299 
1,773,358 
1,515,304 
384,000 
225,326 
1,976,355 


£ 
5,465,466 
4,613,568 
1,828,300 
1,316,400 
289,267 
888,772, 
2,177,889 


£ 

244,021 

635,269 

54,942 


163,446 
201,534 


198,904 
94,733 


£ 

20,284,369 
15.206,380 
6,916,320 
3,160,665 
1,247,000 
1,285,572 
6.370,500 


£ 

21,242,795 
16,976,397 
7,187,892 
2,937,239 
1,239,424 
1,172,476 
11,456,171 


^      I 
958.426 

1,770,017  I 

271,572 


5,085, 6n 


Total  Income 


15,074,087:16,069,662  1 
Deduct  decrease. ...  I 


,299,212 
293,637 


293,637 


Increase  on  the  qr.. .  11,005.575! 


54,470,806  62,212,394 
Deduct  decrease.... 

Increase  on  the  year 


8,085,686 
344,098 


7,741,588 


223,428 

7.576 

113,096 


344,098 


PRICES  OP  BUTCHERrMEAT.— Per  Stone  of  14  Pounds. 


LONDON. 
Beef.     I  Mutton. 


LIVERPOOL. 


Beef.       Hntton. 


NEWCASTLE. 


Beef.       Hutton. 


EDINBURGH. 


Beef.       Hutton. 


GLASGOW. 


Beef.       Hutton. 


1855. 
June  . 
July  . 
Aug.  . 


s.d.  s.d.ls.d.  B.d.  s.d.  s.d.'s.d.  8.d.  s.  d.  8.d.  s.d.  ad 
69-8  9;7  3-9369-8  6'7  0-8966-866S-8 
70-9  3  7  3-9  017  0-8  673-8966-8666-86 
70-9  3,7  3-9  0  7  3-8  9,7  3-8669-8969-89 


36 


s.d.  ad.js-d.  8.d.  s.d.  8.d. 
6  3-8  36  6.-8  66  6-8  6 
6  6-8666-8969-89 
6  9-8  96  6-8  66  9-8  9 

I  I 


s.d.  s.d. 
6D-8  9 
9-8  9 
7  0-9  0 


96 


PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Per  Stone  of  14  Pounds. 


ENGLISH. 

Merino,    

in  grease, 

South-Down 

Half-Bred 

Leicester  Hogg, 

Ewe  and  Hogg, 

Locks,  

Moor,   


8.   d.          8.  d. 

14  6  to  24  0 

11  6  to  16  6 

18  6  to  20  0 

14  6  to  16  6 

16  0  to  18  6 

14  0  to  16  6 

7  6  to    9  6 

56  to    76 

SCOTCH. 

Leicester  Hogg, 

Ewe  and  Hogg, 

Cheviot,  white, 

laid,  washed, 
unwashed. 

Moor,  white, 

..    laid,  washed 

..     unwashed,.. 


s.  d.      s.  d. 

16  6  to  20  6 
14  6  to  18  0 
12  6  to  16  6 
10  6  to  12  6 
8  6  to  10  6 
8  0  to  9  6 
5  6  to  70 
5  0  to    6  3 
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The  production,  CONSUMPTION,  and  COMMERCE  of  GRAIN 
IN  GREAT  BRITAIN,  AMERICA,  and  FRANCE. 

By  P.  L.  SnofONDS, 
Author  of  *'  The  Commercial  Products  of  the  Vegetable  Kingdom,"  &c. 

No  science,  says  Sir  John  Sinclair,  can  furnish  such  useful 
information — such  important  hints  for  the  improvement  of  agri- 
culture, for  the  extension  of  commercial  industry,  or  for  extend- 
ing the  prosperity  of  the  State — as  statistics. 

Mr  G.  R  Porter,  in  his  Progress  of  the  Nation^  puhlished 
twenty  years  ago,  trulv  observed  that  ^^  it  is  much  to  be  regretted 
that  in  this  country,  rich  as  we  are  in  the  possession  of  facts  con- 
nected with  many  branches  of  social  economy,  we  are  almost 
wholly  uninformed  with  regard  to  the  statistics  of  agriculture." 
This  want,  at  least  as  far  as  regards  England  and  Wales,  remains 
Btill  unsupplied.  For  Ireland  and  Scotland  we  have  at  least  some 
recent  data  to  go  upon ;  and  it  is  to  be  hoped  that  the  example 
thus  set  may  be  followed,  and  that  this  very  important  gap  in  our 
statistical  returns  may  be  filled  up.  The  importance  of  the  sub- 
ject has  been  frequently  discussed,  and  in  several  recent  numbers 
of  the  Journal,  agricultural  statistics  have  occupied  attention. 

Agricultural  statistics,  to  be  worthy  of  the  name,  must  be 
founded  on  facts  entitlea  to  confidence.  In  the  absence  of  any 
reliable  data,  it  has  been  impossible  hitherto  to  determine  with  any 
degree  of  accuracy  the  amount  of  grain  and  provisions  annually 
produced,  the  Quantity  stored,  or  whether  a  larger  or  smaller 
Dreadth  of  land  has  been  sown  in  one  season  than  another  through- 
out the  kingdom. 

The  injury  that  results  from  this  ignorance  has  not  been 
confined  alone  to  the  farmers,  who  are  frequently  outwitted  by 
importers  and  others  flooding  the  markets,  but  all  dealers  in  and 
consumers  of  agricultural  products  are  equally  liable  to  sustain 
pecuniary  loss  therefrom,  by  making  false  calculations,  and  de- 
pending upon  erroneous  estimates.  The  shipowner,  the  merchant, 
the  corn-dealer,  the  baker,  and  the  wheat-grower  in  the  colonies 
and  foreira  countries,  all  sufier  from  the  absence  of  correct  statistics 
as  to  the  nome  production  and  consumption  of  grain. 

Mr  J.  H.  Maxwell,  in  his  Report  to  the  Board  of  Trade  on  the  re- 
sult of  the  agricultural  census,  1854,  taken  under  the  ausoices  of  the 
Highland  and  Agricultural  Society  of  Scotland,  makes  honourable 
mention  of  the  Sa)tch  farmers  as  a  body,  who  at  once  recognised  the 
importance  and  utility  of  the  inquiry,  and  endeavoured  to  support 
ana  forward  it  by  readily  and  faithfully  affording  the  information 

JOUIlKAL.~JANUART  1856.  M 
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required  from  them.  Many  of  the  English  agriculturists,  how- 
ever, have  regarded  these  inquiries  with  much  apathj,  and,  where 
the  investigation  has  been  either  discussed  or  attempted,  have 
thrown  suda  obstacles  in  the  way  that  it  would  seem  as  if  they 
feared  that  the  information  sought  was  to  be  applied  to  their  dis- 
advantage. It  is  believed,  however,  that  the  jealousy  with  which 
many  viewed  the  attempts  to  collect  information,  under  the  fear 
that  it  might  be  used  detrimentally  against  them  by  the  Govern- 
ment, or  their  landlord,  is  gradually  disappearing. 

Towards  the  fourth  quarter  of  the  last  century,  we  began  to 
import  largely  of  grain,  the  excess  of  imports  of  com  over  ex- 
ports having  amounted  in  that  period  to  about  20,000,000  quarters. 
From  1800  to  1837  the  annual  average  of  wheat  and  wheat-flour 
imported  did  not  exceed  half  a  million  quarters ;  but  subsequently 
to  that  year,  on  the  repeal  of  the  Corn  Laws,  the  receipts  from 
abroad  began  largely  to  increase,  averaging  in  the  next  four  years 
more  than  2,000,000  quarters.  While  the  quantity  of  all  kinds  of 
com  imported  from  1843  to  1846  did  not  exceed,  on  the  average, 
4,000,000  quarters ;  the  famine  year,  1847,  brought  in  immense 
supplies,  reaching  to  nearly  12,000,000  quarters. 

In  the  last  fifteen  years  we  have  imported  from  various  countries 
the  following  quantities  of  grain  in  quarters : — 


Wheat, 

Otbor  kinds  of  Grain, 

Total, 

(quarter*.) 

(quarters.) 

(quarters.) 

1840 

1,993,383 

1,481,715 

8,475,098 

1841 

2,409,754 

848,944 

3,258,698 

1842 

2,717,454 

644,811 

3,861,766 

1843 

940,120 

365,396 

1,306,616    . 

1844 

1,099,077 

1,648,874 

2,747,961 

1845 

871,710 

1,286,017 

2,157,727 

1846 

1,432,591 

2,868,360 

3,790,961 

1847 

2,656,455 

6,780,222 

9,436,677 

1848 

2,580,959 

4,364,533 

6,946,492 

1849 

3,845,378 

5,806,578 

9,651,966 

1850 

3,738,995 

4,181,869 

7,920,864 

1851 

3,812,008 

4,281,893 

8,093,401 

1852 

3,060,268 

8,581,461 

6,641,729 

1853 

4,915,i30 

8,932,178 

8,847,608 

1854 

3,431,227 

8,419,273 

6,850,500 

Total,  qre., 

39,504,809 

44,981,124 

84,485,933 

Average, 

2,633,654 

2,998,741 

5,682,396 
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We  also  received  large  quantities  of  flour  and  meal,  namely — 


Wb«at  Flour. 

other  kinds  of 
Meal. 

TotaL 

1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1860 
1861 
1862 
1863 
1854 

Cwts. 
1,537,838 
1,263,126 
1,129,852 
436,878 
980,645 
945,864 
3,190,429 
6,329,058 
1,754,449 
3,349,889 
8,819,440 
5,314,414 
3,865,178 
4,621,606 
3,646,505 

Cwta. 

8,708 

12,530 

21,003 

5,684 

4,056 

8,062 

157,137 

2,304,933 

276,788 

162,001 

18,668 

18,955 

1,546 

16,604 

58,666 

Cwtfc 
1,546,546 
1,275,656 
1,150.855 
442,462 
984,701 
948,916 
3,347,665 
8,633,991 
2.030,237 
3,511,840 
3,838,008 
5,333,369 
8,866,719 
4,638,010 
3,705,160 

Cwta., 

42,185,026 

3,069,020 

45,254,035 

Ayerage, 

2,812,335 

204,601 

3,016,935 

Total  grain  and  meal  imported  in  imperial  quarters :- 


1840,    . 

.     3,920,014 

1845, 

1841, 

.     3,627,662 

1846, 

1842,    . 

.    8,697,279 

1847, 

1843,    . 

.     1,433,891 

1848, 

1844,     . 

.     3,030,681 

1849, 

2,429,916 
4,752,174 

11,912,864 
7,628,472 

10,669,661 


1850, 
1851, 
1852, 
1853, 
1854, 


9.019,690 
9,618,028 
7,746,669 
10,173,136 
7,909,544 


Ayerage  of  the  fifteen  years,  6,497,965  quarters. 


The  aggregate  imports  of  grain  and  meal  in  the  eight  years  end- 
ing with  1847  (the  famine  year)  were  34,804,381  quarters,  being 
an  average  of  4,350,547  quarters ;  but  in  the  seven  subsequent 
years  ending  with  1854,  the  receipts  were  nearly  double  that 
amount,  reaching  to  62,665,099  quarters,  being  an  average  import 
of  8,952,167  quarters  yearly.  The  conveyance  of  this  quantity  of 
grain  and  flour  to  our  shores  in  the  past  fifteen  years,  has  given 
employment  to  nearly  150,00,000  tons  of  shipping,  or  about 
1,000,000  tons  a-year. 

The  countries  from  whence  we  chiefly  draw  our  supplies  of 
bread-stuffs  are  indicated  in  the  following  return,  showing  the  quan- 
tities received  from  abroad  in  1847  and  1854  respectively : — 

Quarters  of  Grain  and  UmL 


'  1847. 

1854. 

Rassia,  northern  ports,     . 

1,600,026 

169,565 

Do.,    southern  ports,     . 

531,742 

589,865 

Denmark  and  the  Duchies, 

691,685 

876,269 

Prussia,    .        .        .        *        . 

650,933 

728,974 

Hanse  Towns, 

214,873 

420,489 

Other  parts  of  Qermany,  . 

221,535 

365,190 
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Quarters  of  Grain  and  MeaL 
1847.  1854. 

Holland, 180,645  250,858 

France, 295,184  224,712 

Italian  States, 618,962  117,947 

Wallaohia  and  Moldavia,  .        .        .  463,212  147,090 

Turkish  dominions,  not  specified  otherwise,         453,269  803,083 

Egypt, 542,034  588,969 

British  North  America,    ....  485,642  84,757 

United  States, 4,288,239  2,136,223 

Other  oonntries, 754,888  956,062 


Total  quarters,  11,912,864         7,909,544 

France  and  the  United  Kingdom  contain  a  population  of  sixty- 
five  millions,  who  are  fast  acquiring  that  higher  standard  of  com- 
fort which  enables  the  masses  to  consume  good  whe^t-bread  in 
place  of  much  cheaper  vegetable  food.  In  northern  and  central 
Europe,  in  Italy,  in  France,  and  the  United  States,  brown  bread 
and  maize  bread  are  gradually  giving  way  to  wheaten  bread. 

Place  good  wheaten  bread  and  that  made  from  Indian-corn  meal 
.on  the  tables  of  the  million,  and  rye-bread,  meal  dumplings,  and 
oatmeal  porridge  will  in  a  few  years  cease  to  exist.  Even  in  the 
British  West  Indies,  Cuba,  Brazil,  and  Central  America,  the  con- 
sumption of  American  wheat  and  flour  is  largely  on  the  increase, 
and  is  taking  the  place  of  plantains,  yams,  and  other  indigenous 
farinaceous  food. 

The  estimates  of  the  production  of  wheat  in  the  United  King- 
dom vary  considerably.  I  take  it  that  the  breadth  of  land  under 
wheat  at  present  is  fully  5,000,000  acres,  which,  at  a  yield  of  four 
quarters  per  acre  for  a  good  harvest,  would  give  a  return  of 
20,000,000  quarters.  The  average  import  for  several  years  past, 
we  have  seen,  has  been  about  6,500,000  quarters  of  grain  and 
meal.  Of  our  home  produce  about  2,000,000  quarters  would  be 
required  for  seed,  for  starch  manufacturing,  and  other  purposes, 
leaving,  say,  24,500,000  quarters  to  supply  the  population  in 
ordinarv  years. 

In  view  of  the  probable  deficiency  we  shall  experience  next 
year,  and  the  high  price  of  wheat  and  bread,  it  appears  very  de- 
sirable to  avail  ourselves  of  various  new  farinas  that  might  be 
introduced  from  the  West  Indian  Colonies.  The  Manchester 
manufacturers  might  also  revert  to  gum-arabic  for  stiffening  pur- 
poses, now  that  supplies  are  large  and  prices  cheaper,  in  place  of 
the  "  dextrine,"  or  "  gum  substitutes,"  made  from  flour  ana  starch, 
to  the  extent  of  50  to  100  tons  per  week.  These  products  are 
doubtless  to  some  extent  manufactured  from  damaged  flour  and 
bad  potatoes,  but  not  wholly  so.  And  the  Belgian  Government 
have  just  offered  a  premium  of  £400,  for  some  starch  product 
which  shall  not  trench  upon  food-plants.     Horse-chestnuts,  acorns, 
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beech-mast,  bitter-roots,  and  seeds,  in  the  Colonies,  and  a  hundred 
other  substances  are  available  to  any  extent. 

Mr  James  Calrd's  estimate  last  year  was  16,560,000  quarters,  as 
the  production  of  wheat  in  the  United  Kingdom,  and  18,000,000 
quarters  as  the  consumption.  In  October,  tnis  year,  Mr  Caird  cal- 
culated the  wheat  crop  of  the  last  harvest  at  15,187,500  quarters, 
making  an  apparent  aeficiency  of  2,832,500  quarters  to  be  supplied 
from  abroad.  Another  authority,  Mr  S.  Sanders,  of  Hemel 
Hempstead,  agreeing  in  the  consumption,  reduced  the  average 
growth  of  wheat  to  13,500,000  quarters.  M'Culloch  reckons  an 
average  crop  of  wheat  at  18,000,000  quarters,  oats  at  32,000,000, 
and  barley  at  10,000,000  quartera 

The  Bankers  Circular^  which  has  usually  been  considered  a 
reliable  and  impartial  authority,  has  given  an  estimate  which  is 
worth  quoting ;  differing  as  it  does  materially  from  that  of  Mr 
Caird,  who  places  our  requirements  for  next  year  at  a  little  more 
than  1,000,000  quarters.  In  considering  this  question,  much  will 
depend  upon  the  ratio  of  consumption  by  which  we  calculate.  Mr  * 
Caird  places  it  at  about  5\  bushels  per  head  for  26,000,000  per- 
sona Some  statists  reckon  it  as  high  as  1  quarter,  but  pro- 
bably the  medium  of  6  bushels  per  head  may  be  considered  a  fair 
average.  What,  again,  is  the  population  at  present  ?  On  the  81st 
March  1851,  the  population  of  Great  Britain  stood  at  21,000,000, 
and  of  Ireland  at  6,500,000.  In  the  five  years  which  have  nearly 
elapsed  since  then,  emigration  has  drainea  us  of  1,500,000  souls, 
ana  the  natural  increase  of  population  will  barely  have  filled  up 
the  gap.  For  all  practical  purposes,  then,  we  may  take  the  popu- 
lation of  the  United  Kingdom  at  28,000,000,  and  the  annual  con- 
sumption by  these,  at  6  bushels  per  head,  would  be  21,000,000 
quarters. 

But  I  will  fall  back  upon  the  estimate  of  the  Bcmkers'  Circtdar^ 
which  is  more  moderate.  The  writer  frames  it  upon  the  following 
deductions :  He  takes  the  quantity  of  wheat  sola  in  the  markets, 
whence  the  averages  are  drawn,  as  one-third  of  the  total  growth 
in  England  and  Wales,  and,  adding  the  quantity  imported,  con- 
siders the  total  would  furnish  a  near  approximation  to  the  consump- 
tion, if  the  produce  of  Ireland  and  Scotland  is  added.  The 
figures  thus  given  show  an  average  annual  consumption  in  the 
last  six  years  of  about  18,500,000  quarters. 

Home  Prodnoe.        Import!  of  Wheat  and  Flour.  Total. 

Quarters.  Quarters.  Quarters. 

1849  14,361,949  4,802,476  18,164,424 

1860  14,064,741  4,880,263  18,896,004 

1851  13,461,123  6,330,412  18,791,536 

1852  14,563,539  4,164,103  18,728,142 
1863  13,682,736  6,236,860  19,918,596 
1854  11,739,771  4,473,086  16,212,866 

Assuming  the  estimate  of  the  Bankers'  Circular  to  be  tolerably 
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accurate  at  19,500,000  quarters  for  the  present  consumption  of  our 
population,  and  that  an  average  crop  would  be  15,000,000  quarters 
(the  produce  of  the  increased  average  now  being  set  off  against 
the  known  deficiency  of  the  last  harvest,  say  one-tenth),  we  shall 
still  require  an  importation  of  4,600,000  quarters  to  supply  our 
wants  in  1856. 

I  differ  with  Mr  Caird  and  Mr  Sturge,  who  argue  that  a  decrease 
in  consumption  follows  the  higher  price  of  wheat.  In  bread,  which 
is  truly  the  staff  of  life  of  the  million,  there  is  much  difference  over 
other  articles  of  consumption.  In  the  metropolis  and  other  large 
communities  it  is  invanably  found,  that  dear  bread  leads  to  an 
enhanced  consumption,  from  this  fact,  that  the  poorer  classes,  hav- 
ing less  money  to  spare  for  other  accessory  articles  of  food  and 
sustenance,  are  obliged  to  purchase  more  bread.  This  was  found 
especially  the  case  in  the  famine  year,  and  the  bakers  never  had  a 
larger  trade. 

Mr  Colquhoun,  an  able  statistical  writer,  about  forty  years  ago 
'  calculated  the  consumption  in  Great  Britain,  for  a  population  of 
17,000,000,  to  be  9,170,000  quarters  of  wheat,  and  25,780,000 
quarters  of  other  grain.  Twenty  years  ago,  Mr  James  Macqueen 
{Oeneral  Statistics  of  the  British  Empire)  estimated  the  land  under 
culture  in  the  kingdom,  with  wheat  at  upwards  of  5,000,000  acres, 
and  in  other  kinds  of  grain  at  10,000,000  acres,  his  summary  of 
the  quantity  and  value  of  the  grain  crops  being  as  follows : — 

Acres.  Produoe  per  acre.  Qnantity.                               £ 

Wheat,            5,000,000            4    Qrs.  20,000,000  at  508.  50,000,000 

Barley,            2,000,000            5      ...  10,000,000 ...  368.  18,000,000 

Oats,  &c,        8,000,000            6      ...  44,000,000 ...  30s.  60,000,000 


Total  value,  .  £134,000,000 

These  figures,  although  too  high  at  that  period,  are  very  near 
the  mark  now,  except  of  course  the  value. 

The  estimated  consumption  of  the  cereals  and  pulse  in  Great 
Britain  was  thus  given  in  1825 : — 

Quarters. 
Wheat,  ....  11,000,000 

Barley,  ....  8,000,000 

Oats,  ....  20,000,000 

Pease  and  Beans,       .  .  .  2,200,000 

Rye,    .....  800,000 

Total  Qrs.         .  42,000,000 

In  Jacob's  Report  of  the  Com  Trade  and  Agriculture^  the  aver- 
age production  of  wheat  in  England,  in  the  eleven  years  ending 
with  1827,  was  stated  at  12,760,000  quarters,  1,300,000  quarters 
being  reserved  for  seed.  The  largest  harvest  was  16,000,000 
quarters  in  1820 ;  the  smallest  11,500,000  in  1824. 

M'OuUoch  and  other  writers  have  estimated  the  agricultural 
population  at  2,500,000.  It  has  been  common  also  to  calculate 
the  male  field-labourers  at  750,000.    The  late  Mr  G.  B.  Porter,  in 
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his  Progress  of  the  Nation^  among  his  classification  of  the  occupa- 
tions of  the  people,  gives  the  families  engaged  in  agriculture  at 
each  of  the  decennial  periods,  1821  and  1831,  at  about  one  million. 
In  Ireland,  about  two-thirds  of  the  inhabitants  are  probably  engaged 
in  agriculture.  These  estimates  of  the  agricultural  classes  are  far 
too  low.     They  may  be  taken  at  fully  one-sixth  of  the  population. 

Mr  Braithwaite  Poole,  a  very  careful  and  well-informed  inquirer, 
in  his  Statistics  of  British  Commerce^  published  in  1852,  states  that 
the  annual  average  production  of  all  sorts  of  corn  in  the  United 
Kingdom  has  been  estimated  by  competent  parties  at  rather  more 
than  60,000,000  quarters,  and  0^80,000,000  in  value  ;  but  in  the 
absence  of  general  official  returns,  we  cannot  vouch  for  its  accuracy, 
although,  from  various  comparisons,  there  are  reasonable  grounds 
for  assuming  this  calculation  to  be  as  nearly  correct  as  possible. 
'Some  persons  in  the  corn  trade  imagine  the  aggregate  production 
to  approach  almost  80,000,000  quarters ;  but  I  cannot  find  any 
data  extant  to  warrant  such  an  assumption. 

According  to  this  estimate,  the  produce  of  grain,  i&c.  in  diflferent 
districts  would  be  about  as  follows : — 


Wlieat 

Oats. 

Barley. 

Beam,  &e. 

England, 

Ireland, 

Scotland, 

15,200,000 
1,800,000 
1,225,000 

12,600,000 

11,500,000 

6,500,000 

6,376,000 
1,120,000 
1,800,000 

1,875,000 
540,000 
150,000 

QoarterB, 

18,225,000 

80,500,000 

9,295,000 

2,565,000 

England, 

Ireland, 

Scotland, 

Wheat. 
8,800,000 
600,000 
350,000 

Oats. 
2,500,000 
2,300,000 
1,300,000 

Barley. 
1,500,000 
320,000 
450,000 

Beann,  ^c. 

500,000 

130,000 

60,000 

Acres. 

220,000 

280,000 

1,276,000 

100,000 

Prodoce. 
3    qrs. 
3i  ... 
44  ... 
8     ... 

Total. 

660,000 

980,000 

5,737,600 

4,750,000  6,100,000  2,270,000  680,000 

M'Culloch,  in  his  Geographical  Dictionary^  article  "  Scotland," 
assumed  the  distribution  of  the  crops  for  North  Britain  to  be  as 
follows : — 

Wheat,  .   . 

Barley, 

Oats, 

Beans  and  Pease, 

1,875,000  7,377,500 

The  statistics  taken  last  year  show  the  following  figures  for 
Scotland : — 

Acres.  Produce  (quarters). 

Wbeat>          .        .        168,216  606,062 

Barley,         .        .        207,507  954,950 

Oats  and  rye,        .        936,803  4,231,789 

Beans,  &c.,    .        .          37,702  135,115 

1,350,228  5,927,916 
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The  Irish  Census  Commissioners  in  1854  returned  the  land 
under  cultivation  with  cereal  crops  at : — 

Wheat,       .... 
Oats,  .  .  *.  . 

Barley,  rye,  &c.,    . 


411,423  acree. 
2,048,466    ... 
287,255    ... 


2,742,164    ... 

According  to  the  agricultural  statistics  partially  taken  recently 
in  some  of  ^e  English  counties,  under  the  Poor-Law  Inspectors,  it 
was  roughly  assumed  that  the  land  now  under  cereal  crops  in  Eng- 
land and  Wales  might  be  taken  to  be — 

Wheat,      ......  3,807,846  aores. 


Barley, 

Oats, 

Rye, 

Beans  and  pease, 


2,667,776 

1,302,782 

78,731 

698,188 


8,550,828     ... 

Having  glanced  at  the  production  and  consumption  of  grain  in 
our  own  country,  let  us  next  examine  the  great  American  fields  of 
production  in  the  United  States  and  Canada,  which  could,  if  neces« 
sary,  supply  us  with  all  we  require,  supposing  tonnage  for  its 
transport  were  available,  and  timely  notice  were  given  of  the  pro- 
bable demand. 

The  shipments  of  com  of  various  kinds  from  the  great  grain 
depots  of  America  and  the  Continent  are  now  on  an  enormous 
scale ;  but  those  of  the  New  World  are  fast  outstripping  the  Old. 
Witness  the  following  figures,  showing  the  shipments  from  the 
principal  ports : — 

Bushels  of  grain. 
Odessa,  1858,        .....  21,997,696 


Galatz  and  Ibraila,  1851, 
Dantzic,  average,  . 
St  Petersburg,  do., 
Archangel,  do., 
Riga,  do., 
St  Louis,  1853,      . 
Milwankie,  1854,  . 
New  York,  do., 
Buffalo,  do., 
Chicago,  do., 
Cleveland,  1853, 


12,732,000 
4,408,000 
7,200,000 
2,128,000 
4,000,000 
5,081,488 
3,747,161 
9,500,000 
22,000,000 
14,286,400 
6,000,000 


The  Hon.  J.  Perkins  jun.,  of  the  American  Patent  Office,  in 
his  report  on  the  agriculture  of  the  United  States  for  1853,  states 
the  following  to  be  the  amount  of  the  several  grain  crops  and 
pulse  raised : — 


Indian  oon, 

Wheat, 

Rye, 

Oats, 

Buckwheat, 

Beans  and  Pease, 

Rice, 


600,000,000  bufihels. 
110,000,000 

14,000,000 
160,000,000 

10,000,000 

9,300,000 

250,000,000 


Or  144,412,500  qnarters. 


1,153,300,000 
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The  aggregate  value  of  these  crops  he  gives  at  rie82,000,000 
sterling.  The  value  of  the  American  flour  alone  exported  in  the 
year  1853  was  nearly  ^3,000,000  sterling,  or  just  double  the 
value  of  that  exported  in  1850.  The  land  under  cultivation  in  the 
United  States  is  about  118,000,000  acres. 

An  examination  of  the  statistics  of  wheat  production  in  America 
proves  that  by  far  the  largest  production  is  between  the  parallels 
of  40®  and50°lat. — comprehending  Ohio,  Pennsylvania,  New  Jer- 
sey, and  the  largest  nart  of  Illinois,  which  annually  produce  half 
the  wheat  raised  in  the  United  States.  Compared  with  the  pro- 
duction immediately  south  of  them,  the  wheat  raised  in  Michigan, 
Wisconsin,  and  Canada,  is  as  yet  comparatively  small,  but  still 
largely  on  the  increase. 

The  state  of  Ohio  usually  raises  about  one-fifth  of  all  the  wheat 
grown  in  the  States.  The  laws  of  Ohio  require  the  assessors  to 
ascertain  annually  the  precise  breadth  in  acres  of  wheat  and 
Indian  com  planted,  and  the  quantity  produced.  The  acres  planted 
in  wheat  averaged,  in  1850  to  1852, 1,731,000;  and  the  aggre- 
gate produce  of  those  three  years  was  10,000,000  quarters,  and 
the  average  3,332,500  quarters.  The  average  yield  per  acre  of 
the  three  years  was  about  15  bushels. 

In  the  year  1853  an  average  crop  of  wheat  was  raised  in  the 
United  States,  and,  owing  to  the  scarcity  in  Europe,  as  much  as 
3,000,000  quarters  of  flour  and  wheat  was  exported ;  but  it  left 
the  home  markets  very  bare.  The  domestic  consumption  of  wheat 
by  the  white  population  may  be  taken  at  13,563,000  quarters,  and 
for  seed  1,250,000  quarters — making  an  aggregate  home  demand 
of  14,813,000  quarters.  Out  of  a  crop  of  25,000,000  bushels, 
Ohio  can  export  about  14,000,000  bushels. 

The  following  has  been  the  production  and  export  of  wheat  in 
the  United  States,  in  the  past  tew  years,  in  bushels : — 


Crop. 

Export.' 

1849, 

100,486,944 

6,000,000 

1860, 

148,000,000 

7,732,191 

1851, 

101,000,000 

12,038,380 

1852, 

143,000,000 

16,561,902 

1868, 

110,000,000 

24,000,000 

1864, 

150,000,000 

19,000,000 

Taking  the  production  of  wheat  in  the  principal  States  as  given 
in  the  American  census  returns  for  1850  as  a  basis,  and  estimating 
the  probable  increase  this  year  over  that,  we  have  the  following 
result  in  round  numbers : — 


1850. 

1855. 

Ohio,    . 
Pennsylranift,  . 
Virginis, 
N«w  York,      . 

• 

14,487,000 
15,367,000 
11,232,000 
13,121,000 

16,000,000 
18,000,000 
12,000,000 
16,000,000 

Cirry  forward, 

64^07,000 

61,000,000 
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1850. 

185&. 

Brought  forward, 

54,207,000 

61,000,000 

Alabama, 

294,000 

500,000 

Illinois, 

9,414,000 

18,000,000 

Indiana, 

6,214,000 

10,000,000 

Iowa,   . 

1,530,000 

2,500,000 

Kentucky, 

2,141,000 

3,000,000 

Maryland, 

4,494,000 

4,000,000 

Michigan, 

4,926,000 

6,000,000 

Missouri, 

2,981,000 

4,000,000 

Tennessee, 

1,619,000 

8,600,000 

Wisconsin, 

4,286,000 

7,000,000 

Total  bushels, 

92,106,000 

114,500,000 

The  above  figures  show  an  increase,  as  compared  with  the  crop 
reported  in  1850,  of  22,000,000  bushels,  but  an  American  esti- 
mate, taking  in  the  whole  of  the  States,  raises  the  amount  sown 
63,000,000  more.  The  aggregate  yield  in  1860  was  doubtless 
much  larger  than  indicated  by  the  figures  given,  as  is  also  the 
crop  of  the  present  year ;  but  the  statement  shows  the  compara- 
tive yield.  Last  year  the  crop  was  smaller  than  in  1850  by  at 
least  25  per  cent ;  so  that  the  increase  this  year,  as  compared 
with  last  year,  is  over  40,000,000  bushels.  While  it  appears,  from 
the  figures  thus  far  furnished,  that  the  crop  is  not  excessively 
large,  it  is  also  shown  that  there  is  sufficient  quantity  in  the  country 
to  supply  the  home  demand  at  moderate  prices,  and  leave  a  moder- 
ate surplus  for  export.  At  the  rate  of  increase  at  which  the  cul- 
tivation of  Indian  corn  is  progressing  in  the  United  States,  the 
crop  of  1860  will  reach  900,000,000  bushels.  In  1849  nearly 
600,000,000  bushels  were  raised ;  and  in  1854,  20,000,000  bushels 
were  shipped.  Ireland  now  takes  1,500,000  quarters  of  maize 
yearly. 

In  America,  the  average  consumption  of  wheat  in  families  using 
wheat  bread,  and  occasionally  some  Indian  corn  and  buckwheat,  is 
stated  to  be  6  bushels  per  individual.  Including  all  classes,  the 
population  is  now  about  26,000,000,  of  whom  20,000,000  are 
wheat-bread  consumers.  They  will  consume  120,000,000  bushels; 
and  even  on  a  crop  of  150,000,000  bushels  there  would  not  be 
30,000,000  bushels  for  export — leaving  out  of  account  any  reserve 
for  seed.  The  proportion  for  shipment  has  generally  been  about 
12  per  cent  of  the  crop,  varying  slightly,  however,  according  to 
the  prices.  At  one  dollar  the  bushel  the  American  farmer  is  glad 
to  grow  wheat;  but  he  seldom  has  this  temptation, — the  great 
irregularity  of  prices  being  one  of  the  drawbacks  to  extended 
culture  of  wheat,  which  cannot,  like  Indian  corn,  be  turned  into 
cattle  and  hogs  for  export.  The  apiculture  of  a  country  cannot 
be  changed  in  one  or  two  years;  available  labour,  probable  demand, 
and  remunerative  prices  are  essential  elements  oi  consideration  in 
the  calculations  of  the  cultivator.     According  to  a  reliable  state- 
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ineTit  of  the  price  of  wheat,  kept  at  Albany,  in  the  state  of  New 
York,  it  appears  that,  in  the  sixty-one  years  from  1793  to  1854, 
wheat  has  only  five  times  been  two  dollars  or  upwards  per  bushel, 
while  it  was  seventeen  times  at  one  dollar  or  under,  and  twice  at 
seventy-five  cents.  Only  once  in  thirty-seven  years — that  is,  since 
1817 — until  the  present  year  has  it  reached  two  dollars.  The  aver- 
age price  for  the  whole  sixty-three  years  is  one  dollar  thirty-eight 
cents  (5s.  9d.) ;  for  the  last  thirty  years  it  is  5s.  2d.  The  present 
year,  with  war  and  short  crops  in  Europe,  and  the  Russian  sup- 
plies cut  off,  is  an  exceptional  year. 

To  ascertain  the  probable  range  of  prices  for  the  product  of  the 
incoming  harvest,  we  must  look  at  the  average  of  recent  years. 
The  following  figures  give  the  American  prices  for  the  years  ending 
Slat  August : — 


Indian  Corn 

Wheat 

Flom 

perbuaheL 

per  busheL 

per  ban 

Cent!. 

Dol«.  Cents. 

Doli.Cei 

1848, 

28 

83 

4.50 

1849, 

27 

80 

4.25 

1850, 

45 

88 

4.76 

1851, 

38 

70 

8.35 

1852, 

31 

60 

8.15 

1853, 

46 

70 

4.00 

1854, 

52 

1.30 

6.76 

1855, 

95 

2.00 

9.50 

The  cent  is  equal  to  a  halfpenny. 

Nothing  can  demonstrate  more  strongly  the  present  productive 
power  and  the  prospective  agricultural  wealth  of  the  great  West 
of  America,  than  the  official  tables  of  the  grain  crops  of  that  re- 
gion. From  reliable  data  we  have  received,  it  appears  that  Illinois 
alone  has  produced  this  year  16,000,000  bushels  of  wheat,  or  nearly 
one-tenth  of  the  whole  crop  of  the  States ;  Ohio  20,000,000  ;  In- 
diana 12,000,000  ; — these  three  States  producing  more  than  one- 
fourth  of  the  whole  wheat  raised  in  the  Union.  The  New  York 
Courier  and  Enquirer^  a  sober  and  highly-respectable  commercial 
journal,  has  taken  great  pains  to  furnish  reliable  estimates  of  the 
wheat  production  this  year ;  and  after  extended  inquiry  and  con- 
siderable research,  gives  the  following  tables,  which  seem  entitled 
to  full  weight : — 

Estimate  of  the  Growth  of  Wheat  in  the  different  American  States  and 
Territories  in  1855,  as  compared  with  the  Production  of  1847,  as  per 
Patent  Office  Report,  and  1850,  by  Census  Returns,  viz.:— 

1847.  1850.  1855. 

Bitthds.  Biuhels^  Botheto. 

Maine,       .        .  89,000  29i5,259  400,000 

New  Hampshire,  610,000  185,658  250,000 

Vermont,    .        .  664,060  525,925  700,000 

MassachusetU,    .  256,000  31,221  100,000 


Carry  forward,      1,619,060  1,039,063  1,450,000 
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1847. 
Bushels. 

I860. 
Bushels. 

1865. 
Biuhels. 

Brought  forward,     1,619,060 

1,089,063 

1,450,000 

Rhode  Island, 

4,500 

49 

... 

Connecticut, 

125,000 

41,762 

80,000 

New  York, 

14,500,000 

13,121,498 

16,000,000 

New  Jersey, 

1,100,000 

1,601,190 

2,600,000 

Pennsylvania, 

14,150,000 

15,367,691 

18,000,000 

Delaware, 

410,000 

482,511 

600,000 

Maryland, 

4,690,000 

4,494,680 

6,000,000 

Dist.  Colnmbia, 

••« 

17,370 

20,000 

Virginia,    . 

12,000,000 

11,232,616 

15,000,000 

North  Carolina, 

2,860,000 

2,130,102 

4,000,000 

South  Carolina, 

1,300,000 

1,066,277 

3,000,000 

Georgia,     . 
Florida, 

1,950,000 

1,088,534 

4,000,000 

•               ••• 

1,027 

560,000 

Alabama,    . 

1,200,000 

294,044 

2,000,000 

Mississippi, 

500,000 

137,990 

1,000,000 

Louisiana, 

.               ••• 

417 

... 

Texas, 

1,110,000 

41,689 

1,000,000 

Arkansas,    . 

200,000 

199,588 

1,000,000 

Tennessee,  . 

8,750,000 

1,619,386 

8,000,000 

Kentucky,  . 

6,000,000 

2,140,822 

6,000,000 

Ohio, 

16,800,000 

14,487,351 

20,000,000 

Michigan, 

8,000,000 

4,925,889 

7,000,000 

Indiana,      . 

7,500,000 

6,214,458 

12,000,000 

Illinois, 

4,900,000 

9,414,575 

16,000,000 

Missouri, 

1,750,000 

2,966,928 

7,000,000 

Iowa, 

1,000,000 

1,530,581 

8,000,000 

Wisconsin, 

1,200,000 

4,286,131 

7,000,000 

Minnesota, 

... 

1,401 

3,000,000 

New  Mexico, 

... 

... 

1,000,000 

... 

196,516 

600,000 

Utah, 

... 

107,702 

1,600,000 

Oregon, 

60,000 

211,043 

1,500,000 

California, 

•.. 

17,328 

3,000,000 

114,245,560 

100,479,150 

175,200,000 

These  estimates  indicate  a  product  of  75  per  cent  beyond  that  of  1850,  or 
175,000,000  in  the  aggregate.  If  we  allow  3^  bushels  of  wheat  per  head 
(other  grain  being  largely  used),  or  100,000,000  of  bushels  for  home  con- 
sumption, we  shall  then  have  on  hand,  for  export  or  future  stock,  about 
76,000.000. 

Some  of  the  States  show  a  product  of  from  100  to  600  per  cent  beyond  that 
of  1847 — ^the  Irish  famine  year.  This  increase  is  almost  incredible ;  but  we 
thmk  the  facts  will  fully  bear  us  out  in  our  estimates,  viz. : — 

Estimated  productions  of  Wheat  in  some  of  the  old,  as  well  as  the  new  States 
and  Territories,  in  1855,  compared  with  1847  and  1850,  showing  the  vast 
increase  iu  the  supply : — 

1847. 
Bushels. 

2,360,000 
1,300,000 
1,950,000 
8,750,000 
1,750,000 


North  Carolina, 
South  Carolina, 
Georgia, 
Tennessee,  . 
Missouri,     . 


1850. 
Bushels. 

2,130,102 
1,066,277 
1,088,534 
1,619,386 
2,966,928 


1855. 
Bushels. 

4,000,000 
3,000,000 
4,000,000 
8,000,000 
7,000,000 


Carryforward,  1,610,000         8,871,227        26,000,000 
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1847. 
Bushels. 

I860. 
Bushels. 

1856. 
Bushels. 

Brought  forward,  1,610,000 

8,871,227 

26,000,000 

Illinois, 

4,900,000 

9,414,676 

16,000,000 

Indiana, 

7,500,000 

6,214,458 

12,000,000 

Iowa, 

1,000,000 

1,680,581 

8,000,000 

Wisconsin, 

1,200,000 

4,286,131 

7,000,000 

California, 

•.. 

17,328 

3,000,000 

Minnesota, 

••• 

1,401 

3,000,000 

Kansas  and  Nebraska, 

1,000,000 

Oregon, 

60,000 

211,943 

1,600,000 

30,750,000        30,547,644        77,600,000 

From  1847  to  1860  there  was  no  increase ;  bat  from  1860  to  1855  the  in- 
crease was  120  per  cent. 

States  and  Territories  where  there  is  a  surplus  produced  beyond  the  con- 
sumption required  for  each,  viz. : — 

Quantity  Prodnoed.    Consamed.  Bzoess. 

Buihels.  Bushels.  BiuhelSi 

New  York 14,500,000  12,200,000  2,300,000 

New  Jersey,            .        .        .  2,600,000  1,800,000  700,000 

Pennsylvania,         .        .        .  18,000,000  9,000,000  9,000,000 

Delaware  and  Maryland,        .  6,600,000  2,500,000  4,000,000  * 

Virginia,         ....  16,000,000  4,600,000  10,500,000 

N.  Carolina,  S.  Carolina,  &  Georgia,  1 1,000,000  7,700,000  3,300,000 

Texas  and  ArJtansas,       .        .  2,000,000  1,300,000  700,000 

Tennessee,      ....  8,000,000  3,300,000  4,700,000 

Kentucky,       ....  6,000,000  3,000,000  2,000,000 

Ohio, 20,000,000  9,000,000  11,000,000 

Missouri  and  Wisconsin,          .  14,000,000  2,800,000  11,000,000 

Illinois,            ....  16,000,000  4,000,000  12,000,000 

Indiana,          ....  12,000,000  3,800,000  8,200,000 

Iowa  and  Minnesota,       .        .  11,000,000  2,000,000  9,000,000 

Missouri,         ....  7,000,000  2,500,000  4,500,000 

Kansas,  New  Mexico,  and  Utah,  3,000,000  700,000  2,000,000 

CaUfornia  and  Oregon,           .  3,000,000  1,800,000  1,200,000 

Total,  ....        96,600,000 
Deduct : — 

Deficiency  in  ten  other  States,  .  .  12,450,000 

For  seed  and  stock,  .  .  .  20,000,000—32,460,000 

Surplus  for  export,  •  .  bushels,    64,150,000 

In  order  to  show  the  relative  productiveness  of  the  several  States,  we 
have  examined  the  subject  carefully,  and  we  think  the  following  conclusions 
are  very  near  the  truth : — 
Table  showing  the  average  number  of  bushels  per  acre,  and  the  time  of 
harvesting  in  each  of  the  principal  wheat-growing  States. 

8«»*^  ^SSfl^Ac?/.  Time  of  Harvesting. 


Maine, 

New  Hampshire, 

Massachusetts, 

Vermont, 

>'ew  York,    . 

New  Jersey,  . 

Pennsylvania, 


7  to  12  Aug.  10  to  Aug.  20 

12  to  20  Aag.    1  to  Aug.  10 

10  to  20  July  25  to  Aug.  10 

16  to  26  Aug.  10  to  Aug.  20 

10  to  20  July  16  to  Aug.  10 

15  to  25  July    1  to  July  10 

12  to  22  June  20  to  July  10 
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State. 

Delaware, 

Maryland, 

Virginia, 

North  Carolina, 

South  Carolina, 

Georgia, 

Alabama, 

Tennessee,    . 

Kentucky,     . 

Ohio, 

Indiana, 

Illinois, 

Michigan, 

Iowa, 

Wisconsin,    . 

Texas, 

Oregon, 


Average  No.  of 

buflh.  to  Acre. 

12  to  20 

10  to  20 

10  to  20 

8  to  15 

8  to  12 

8  to  12 

8  to  16 

8  to  12 

12  to  16 

10  to  20 

12  to  80 

12  to  25 

15  to  25 

12  to  20 

15  to  25 

20  to  25 

20  to  25 


Time  of  Harrestiug. 


Jane 
June 
June  10 
Jane  10 
June  1 
June  1 
June  1 
June  10 
July  1 
July  1 
June  20 
June  1 
July  10 
July  10 
July  15 
May  15 
Aug.     1 


to  July  1 
to  July  10 
to  June  20 


to  June  20 
to  Jiine  20 

to  Aug.  1 
to  July  20 
to  July  25 
to  July  80 
to  July  25 
to  July  80 
to  June  15 
to  Sept.  1 


Yalae  of  the  Breadstuffs  and  Provisions  exported  from  the  United  States 
to  Foreign  Countries,  for  each  fiscal  year,  from  1846  to  1851,  viz.  :— 


Teara. 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 


Valae.— DoIb. 
27,701,121 
68,701,921 
37,472,751 
38,155,507 
26,051,378 
21,944,651 
25,857,027 
32,985,822 
65,901,240 


The  number  of  acres  cultivated  in  Canada  in  1851  was  7,300,839; 
of  these,  1,136,311  were  sown  with  wheat,  which  yielded  a  little 
over  14  bushels  per  acre.  Ohio  had  9,851,439  acres  under  culti- 
vation, 1,231,437  of  which  were  in  wheat,  and  yielded  14,487,351 
bushels,  or  12  bushels  per  acre.  The  greatest  yield  of  wheat  in 
Upper  Canada  in  1851  was  in  Esquesing,  which  gave  26  bushels 
35  lb.  per  acre  ;  and  the  lowest  in  Mark  Lane,  18  bushels  43  lb. 
per  acre.  Megantic  gave  the  highest  in  Lower  Canada,  15 
Dushels  29  lb. ;  and  L'Islet  the  lowest,  giving  only  6  bushels  per 
acre.  The  great  variation  in  the  yield  is  accounted  for  by  the 
ravages  of  the  weevil,  which  were  very  severe  in  1851.  The 
total  growth  of  wheat  in  all  Canada — the  flour  and  wheat  exported 
having  been  4,276,871  bushels,  and  the  consumption  (allowing  5 
bushels  for  each  inhabitant  in  a  population  of  1,842,265)  9,211,325 
bushels,  and  for  seed  at  1^  bushels  per  acre — would  be  15,162,662 
bushels.  The  census  returns  gave  an  excess  of  1,000,000  bushels 
beyond  this  in  1851 ;  namely,  16,202,272  bushels. 

The  total  wheat  crop  of  Upper  Canada  in  1841  was  3,221,991 
bushels ;  in  1851, 14,768,730  bushels ;  in  1852,  12,692,852.  The 
mrplua  in  1854  (after  deducting  6,000,000  for  domestic  consump- 
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tion)  was  12,000,000  bushels,  and  the  population  is  under  1,000,000. 
The  increase  in  all  other  crops  and  products  of  agriculture  in  the 
province  was  verj  nearly  in  the  same  proportion.  The  average 
produce  per  acre  was  increased  in  the  ratio  of  13  to  18  between 
1845  and  1854,  owing  principally  to  improved  farming,  and  to 
better  clearings  of  land. 

Thecombined  population  of  Canada  may  now  be  taken  at  2,500,000. 
With  the  increase  of  population,  and  greatly  extended  cultivation 
of  land  in  Western  Canada,  the  crop  of  wheat  of  1855  cannot  be 
estimated  at  less  than  25,000,000  bushels. 

The  production  of  Indian  com  in  Canada  is  very  small,  amount- 
ing to  little  over  2,500,000  bushels,  but  last  year  they  began  to 
export  their  grain. 

The  exports  of  agricultural  produce  from  Canada  were,  in 


.    1847. 

185S. 

1854. 

Wheat,  bushelB, 

719,688 

2,666,908 

1,442,677 

Floor,  barrels. 

670,808 

786,058 

651,400 

Indian  com,  bushels, 

831 

57,636 

Barley  and  rye,  do. 

25,382 

43,353 

112,383 

Meal,  barrels. 

22,038 

4,031 

4,842 

Beans  and  pease,  bushels. 

121,570 

243,770 

133,651 

Oats,                       do. 

168,672 

1,028,310 

83,656 

Potatoes,                do. 

... 

6,477 

7,568 

In  1853,  it  will  be  seen  2,666,903  bushels  of  wheat  were  ex- 
ported, and  in  1852  nearly  2,000,000  bushels. 

The  foUowinff  comparison  shows  the  relative  production  of  Ca- 
nada and  the  United  States  as  regards  the  grain  crops : — 


Vmitbd  Statbs. 

Ci 

LNAOA. 

t 

1840. 
Wheat,  bushels,  84,823,272 
Barley,      ,;          4,161,504 
Oats,          „      128,071,341 
Rye,           „        18,645,567 
Maize,        „     877,531,875 

1850. 

92,086,000 

5,167,016 

146,567,879 

14,188,639 

592,326,612 

1842. 

3,221,991 

1,031,835 

4,788,167 

292,370 

691,359 

1851. 

16,155,946 
1,389,499 

21,434,840 

869,835 

2,029,544 

Population,         17,067,443  23,091,488  1,176,837  1,843,500 

From  the  above  table  it  will  be  seen  that,  in  proportion  to  the 
extent  and  population,  Canada  is  a  more  agricultural  country  than 
the  United  States.  The  usual  quantity  allowed  for  the  consump- 
tion of  each  inhabitant  is  generally  five  bushels,  which  would  leave 
for  export  six  or  seven  million  bushels  of  wheat  The  great 
quantity  of  Indian  com  grown  in  the  States  enables  them,  by 
making  it  a  staple  of  consumption,  to  export  a  large  stock  of  flour. 
In  Canada,  little  Indian  com  being  grown,  wheat  becomes  of 
necessity  the  great  staple  of  food. 

I  will  take  one  more  country  into  consideration — the  great 
empire  of  France,  which  ranks  high  as  a  produdng  country. 
Mr  Henry  Colmau,  in  his  remarks  on  the  rural  economy  and 
agriculture  of  the  Continent,  from  personal  observation  and  in- 
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quiries,  seven  years  ago/ observes  that,  with  the  exception  of 
Bussia,  from  which  no  accurate  statistical  returns  have  been 
obtained,  more  than  one-half  of  the  wheat  grown  in  Europe  is 
produced  in  France — ^the  yield,  twenty  years  ago,  having  been 
about  24,832,500  quarters,  now  28,000,000  quarters. 

From  1843  to  1847,  while  wheat  averaged  the  high  price  for 
France  of  59  francs,  the  whole  imports  in  the  period  were  but 
20,161,000  hectolitres,  from  which  deducting  1,164,000  of  exports, 
there  remained  for  local  consumption  only  6,400,000  quarters.  In 
the  period  of  scarcity,  from  1816  to  1821,  when  the  price  was 
54s.  5d.,  the  imports  were  only  6,247,000  hectolitres  in  six  years, 
or  about  345,000  quarters  annually ;  so  that  these  figures  bear 
evidence  of  the  capability  of  France  to  maintain  its  population 
from  its  indigenous  resources  in  ordinary  years,  without  the  assist- 
ance of  extraneous  supplies.  This  year,  according  to  the  .Jfoni- 
fewr,  the  wheat  crop  of  France  is  7,000,000  hectolitres,  or  about 
2,300,000  quarters  short  of  an  average. 

IMPORTATIONS  OF  WHEAT  AND  FLOUB  INTO  7RAN08  IN  1846  AND   1847. 

He<^litre8  Wheat 

From  Russia, 4,706,116 

Sardiniay 2,191,109most^re.BhipmeiitaorRiunanW1>eat8. 

Turkey, 2,182,484    „  „  „  „ 

Egypt, 247,618 

England, 894,773 

Germany, 667,647 

Belgium, 563,087 

Sicily, 605,161 

America, 374,730  and  497,794  quintals  Flour. 

Tuscany, 279,774 

Spain, 247,242 

Hanse  Towns,       ....       212,899 

Denmark, 179,434 

Mecklenburg,        ....        141,209 
Roman  States,  Holland,  Algeria, 

Austria,  &o.,    ....       262,167 
Sundry  places,      ....  —  800,000       „         » 


Total,       .        .        13,655,340  797,794 

Equal  to      .      qrs.     4,708,738         1,567,095  cwt. 

IMPORTATION  AND  EXPORTATION  OF  GRAIN  INTO  AND  FROM  FRANCE 
FROM  1816  TO  1852. 


Prom  1816  to  1821, 

„  1822  „  1827, 

„  1828  „  1832, 

„  1833  „  1837, 

„  1839  „  1842, 

„  1843  „  1847, 

„  1848  „  1852, 


Imported  in  excess  of  Exports.  Exported  in  excess  of  Imports. 


6,247,178  hectolitres      .        .  —        hectoli 

1,248,601 


9,527,466 

1,126,473 
18,697>132 


944,130 


12,187,416 


tres. 


The  hectolitre  contains  22  imperial  gallons,  3  hectolitres  being  a  trifle  more  than 
a  quarter. 

In  1853,  France  imported  4,184,190  hectolitres  of  wheat,  spelt, 
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and  meslin,  of  the  value  of  92,637,966  francs;  313,671  metrical 
quintals  of  Bour;  83,351  hectolitres  of  rye;  111,000  hectolitres  of 
barley ;  66,773  do.  of  oats ;  and  24,603  do.  of  maize. 

The  average  production  of  wheat  in  France  is  estimated  a 
80,000,000  hectolitres  (about  28,000,000  quarters),  the  highest  pro- 
duction during  the  last  twenty-five  years  having  been  97,000,000  in 
1847,  and  the  lowest,  52,000,000  in  1830.  In  the  United  King- 
dom, out  of  about  50,000,000  acres  under  cultivation,  15,000,000 
are  sown  in  wheat  and  other  cereal  crops,  while  in  France 
50,000,000    are  cultivated  for    sprain;    but  while  the  average 

frowth  of  wheat  per  acre  in  England  is  fully  3  quarters,  in 
ranee  it  is  but  If  quarters.  The  growth  of  wheat  has  increased 
very  much  of  late  years — ^much  faster  in  proportion  than  the 
population;  and  there  are  numerous  evidences  that  the  bulk  of 
the  people  are  much  better  fed  and  in  a  more  prosperous  condition 
than  they  used  to  be.  The  following  table  will  show  the  progress  of 
the  population  and  production  during  tlie  last  twenty-five  years: — 


Tmh. 

Poimlatloii. 

1881 

82,569,223 

Prom  1827  to  1831 

57.821,336  hectolitre^. 

1886 

83.540,910 

,     1832  „  1886 

68,684.919          „ 

1841 

84,240,178 

„      1837  „  1841 

71,512,268 

1846 

35,400,486 

,,     1842  „  1846 

72,016,564 

1851 

85,781,821 

„     1847  „  1851 

86,121,123          „ 

The  highest  and  lowest  annual  average  price  of  wheat  in  France 
during  the  fifty  years  from  1803  to  1852,  taken  in  intervals  of  five 
years,  has  been  as  follows : — 


IVom  1803  to  1807 

„  1808  M  1812 

„  1813  «  1817 

„  1818  „  1822 

»  1823  „  1827 

»  1828  „  1832 

„  1833  „  1887 

„  1838  „  1842 

„  1843  „  1847 

„  1848  „   1852 

The  lowest  average  wasf.  1426=338.  per  qr.  in  1850,  the  highest 
f.  36.16=76s.  8d.  iper  qr.  in  1817.  The  ten  years'  averages 
during  the  above  periods  nave  been : — 

1803  to  1812 


Ix^wwt  prioti 

HlghMtprtot. 

▲vmctorfiTtYean. 

F.      e. 

P. 

e. 

P.      c. 

18    60 

20 

19 

19    59  ^hectolitre. 

15    18 

84 

84 

22    89 

99 

17    78 

36 

16 

24    86 

»f 

15    89 

24 

65 

19    18 

n 

14    81 

18 

31 

16     58 

» 

21     17 

22 

59 

22    04 

t9 

14    72 

16 

37 

15     94 

99 

18    34 

22 

49 

20    35 

n 

18    93 

29 

88 

22    28 

9» 

14    26 

17 

50 

15     60 

t» 

1813  , 
1828 
1833 
1843 


1822 
1832 
1842 
1852 


20 

99 

22 

02 

19 

31 

18 

14 

18 

94 

And  the  general  averaee  for  the  same  fifty  years  was  f.  19.88  »- 
46s.  Id.  per  quarter.— Catling  &  Co.'s  Com  Uircular. 

The  following  have  been  the  yearly  averages  per  hectolitre  t — 
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F.      c 

F.      e. 

1846, 

• 

, 

28     86 

1850, 

14    26 

1847, 

, 

• 

29    38 

1851, 

14     64 

1848, 

• 

• 

16    86 

1862, 

17     50 

1849, 

. 

. 

15    25 

The  average  price  of  wheat  in  France  In  the  three  years  1851, 
1852,  and  1853,  was  43s.  3Jd.  per  quarter. 

In  the  year  ending  September  1,  1854,  France  received  from 
foreign  countries  nearly  8,000,000  hectolitres  of  wheat,  and  about 
1,000,000  quintals  of  flour,  equal  to  nearly  2,000,000  more  hecto- 
litres, to  make  up  for  the  deficiency  of  its  grain  crop,  which  was 
fully  10,000,000  hectolitres  below  the  average  product.  This 
was  almost  all  for  home  consumption,  for  the  exports  did  not  amount 
to  2700  hectolitres  of  wheat,  and  5000  quintals  of  flour. 

According  to  the  Statistique  Territarialey  the  cultivated  area 
under  grain  a  few  years  ago  in  France  was— 


H«etftrM. 

Average  crop 
in  bectoHtraa. 

Wheat, 

5,586,786 

12.45 

Rye,    . 

2,577,258 

10.79 

Barley, 

1,188,189 

14.02 

Oats,  . 

8,000,634 

16.80 

Maize, 

631,73? 
12,984,594 
The  hectare  is  about  two  acres. 

12.06 

The  average  price  of  wheat  in  England,  in  the  ten  years  ending 
with  1847,  was  51s.  2d.  the  quarter,  having  reached  69s.  7d.  in 
1847.  In  1849  it  had  dropped  to  less  than  one-half  that  price, 
the  average  being  33s.  9d. ;  in  1850  to  1852,  it  was  from  38s.  to 
41s. ;  in  1853,  53s. :  and  in  1854  the  price  ranG:ed  from  80s.  to 
528. 6d.  . 

The  average  produce  of  wheat  per  acre  in  France,  •  prior  to 
1844,  according  to  an  official  report,  was  under  14  bushels  ;  but  the 
foregoing  returns  make  the  produce  equal  to  about  17  bushels 
to  the  acre. 

The  progress  of  Algeria  as  a  grain-exporting  country  is  worthy 
of  notice,  particularly  since  the  adoption  of  the  customs  law. 
The  shipments  have  advanced  in  the  following  ratio  : — 

1850, 

1854,        .  . 

So  that  in  four  years  the  export  of  corn  from  thence  has  risen 
from  13,700  hectolitres  to  about  1,600,000  hectolitres,  besides  about 
100,000  shipped  as  flour  and  biscuits  to  the  army  in  the  East. 

There  was  under  culture  with  grain  in  Algeria  last  year  707,852 
hectares,  which  produced  9,124,571  hectolitres. 

The  production  and  export  of  grain  in  Bussia  and  (Germany, 


Wheat. 

Barley. 

2,868  heot. 

10,856  hectoUtres. 

1,033,718    „ 

559,048 
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in  India  and  Australia,  in  Chili,  and  other  quarters,  would  form 
an  interesting  review ;  but  this  would  lead  me  too  much  into 
detail  to  be  followed  out  in  the  present  inquiry.  The  reliable 
facta  and  figures  already  adduced  in  this  paper  may,  however, 
prove  useful  to  some  who  have  not  the  same  advantages  of  careful 
elaborate  research,  and  will  at  least  serve  to  mark  the  rapid 
advance  making  in  the  culture  and  commerce  of  grain  abroad. 

It  is  evident,  from  the  facts  adduced  and  the  opinions  cited,  that 
our  own  wheat  crop,  and  that  of  France  and  some  other  conti- 
nental countries,  is  deficient,  and  we  shall  have  to  look  for  in- 
creased foreign  supplies  next  year.  These  we  shall  have  no 
difficulty  in  obtaining  from  America,  and  probably  at  cheaper  rates 
than  they  could  be  produced  at  home,  in  consequence  of  the 
deficiency  of  labour,  by  the  drafts  for  the  army  and  navy  and  the 
larger  emigration.  It  will  be  seen  that  our  home  consumption  has 
gone  on  increasing,  being  largely  in  excess  of  the  average  of  other 
countries,  where  the  population  are  not  so  well  fed. 

Our  agriculturists  have  made  great  advances  in  improved 
culture,  in  the  general  principles  of  tillage,  drainage,  choice  of 
seeds,  manures,  &c. ;  but  there  is  still  much  room  for  progress, 
and  we  cannot  but  agree  with  the  remarks  recently  made  by 
Lord  Stanley,  who  observed  that  there  were  some  15,000,000 
of  acres  yet  unreclaimed,  which  were  available  for  tillage,  and  we 
as  vet  cultivate  but  three-fifths  of  our  soil,  and  much  of  that  very 
badly.  It  has  been  proved  that,  by  applying  to  the  fullest  extent 
the  resources  of  modem  science  and  the  improvements  in  tillage 
and  culture,  we  may  draw  from  the  land  three  times  the  amount 
of  sustenance  which  it  at  present  yields  ;  and  if  this  principle  were 
generally  carried  out,  the  possibility  of  feeding  a  largely-increased 
population  would  become  a  reality,  and  we  should  become 
thoroughly  independent  of  foreign  supplies. 
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There  are  few  of  our  cultivated  plants,  the  introduction  of  which 
into  this  country  produced  greater  changes  in  our  systems  of 
agriculture  than  red  clover.  There  is  none  which  appears  to  be 
more  capricious  in  its  growth,  and  has  caused  more  anxiety  in  its 
cultivation  to  the  farmer.  From  the  prominent  place  it  holds  in 
all  good  rotations,  its  intrinsic  value  as  a  forage  plant,  the  im- 
portance attached  to  it  as  a  restorative  to  the  soil  for  other  crops — 
its  indispensableness,  in  short,  to  the  farmer — ^we  are  apt  to  wonder 
bow  our  forefathers  got  on  at  all  without  it. 
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Tet  its  general  cultivatton  in  England  and  its  introdnction  into 
Scotland  are  of  comparativelj  recent  date ;  and,  like  all  great  im- 
provements, its  cultivation  was  looked  npon  with  suspicion  as  a 
useless  innovation.  Fortunately  we  can  get  a  glimpse  into  those 
dark  ages  of  agriculture  before  its  introduction,  and  are  thus 
enabled  in  some  measure  to  gratify  our  curiosity  as  to  how  fanners 
cultivated  their  lands  then.  For  men  of  learning-  and  intelli* 
gence  had  by  that  time  begun  to  direct  their  attention  to  agri- 
cultural pursuits,  and  were  endeavouring  to  enlighten  their  more 
ignorant  brethren,  both  on  the  theory  and  practice  of  their  art. 

Nor  do  we  recjuire  to  go  very  fariback ;  for  the  state  of  agri- 
culture at  the  time  immediately  preceding  the  introduction  of 
clover  may  be  taken  as  a  type  of  what  it  was  more  than  a  century 
before, — so  slow  had  been  its  progress  during  that  period.  Internal 
commotions,  foreign  wars,  no  difficulty  in  raising  a  sufficient 
supply  of  food  for  the  population,  and  a  want  of  stimulus,  generally, 
to  the  exertions  of  the  husbandman,  were  the  main  causes  of  the 
slowness  of  progress.  Three  white  crops  between  fallow  and 
fallow  was  the  prevailing  rotation  throughout  England;  and  on 
the  best  managed  farms,  an  alternate  white  crop  and  fallow  was 
practised.  As  might  be  expected  from  there  being  no  turnips  for 
the  winter  food,  nor  clover  for  the  summer  food,  of  cattle,  stall  or 
close  feeding  was  comparatively  unknown,  excepting  where  some 
of  the  nobility  may  have  put  up  an  animal  or  two  for  their  own 
use.  But  even  this  must  have  been  rare,  for  we  find  that  the 
hi|;hest  families  generally  lived  on  salted  meat  throughout  the 
winter, — the  oxen  or  sheep  required  for  this  purpose  being  slaugh- 
tered when  the  pastures  failed. 

In  Scotland  things  were  even  worse ;  for  we  find  that  Ray,  in 
travelling  along  the  eastern  coast  in  1660,  or  fifteen  years  after  the 
introduction  of  red  clover  into  England,  says  that  ^'  he  observed 
no  fallow  grounds  in  Scotland."  And  Donaldson,  giving  a  de- 
scription of  the  management  of  a  farm  in  1697,  says  that  ^^it  Lb 
divided  into  two  parts ;  viz.,  one-third  croft,  or  infield,  and  two- 
thirds  outfield.  The  croft  is  usually  divided  into  three  parts ;  viz., 
one-third  barley,  which  is  always  dunged  that  year  barley  is  sown 
thereon, — one-third  oats,  and  the  last  third  peasa  The  outfield  is 
divided  into  two  parts ;  viz.,  one  half  oats,  and  the  other  half 
grass,  two  years  successively."  And  about  twenty  or  thirty  years 
after.  Lord  Belhaven  informs  us  that  the  rotation  in  the  infield 
was,  1st  pease,  2d  wheat,  3d  barley,  4th  oats ;  that  the  outfield  was 
generally  made  use  offer  the  feeding  of  their  animale^  and  sometimes, 
when  they  had  much  of  it,  they  faUowed  a  part  of  it  yearly.  And 
even  so  late  as  1757,  we  do  not  find  clover  introduced  into  the 
rotations  in  Scotland ;  for  Mr  Maxwell,  writing  in  that  year,  states 
that  the  best  husbandmen  after  a  fallow  take  a  crop  of  wheat,  then 
pease,  then  barley,  then  oats,  and  after  that  they  tallow  again* 
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To  Sir  Bichard  Weston  is  due  tbe  merit  of  having  introduced 
the  cultivation  of  red  clover  into  this  country  about  the  year  1645. 
Having  resided  for  some  years  in  different  countries  on  the  Conti- 
nent in  a  diplomatic  station,  on  bis  return  home  he  published  his 
Discourse  on  the  Husbandry  of  Brabant  and  Flanders^  in  which 
he  gave  particular  directions  for  the  cultivation  of  the  great  or  red 
clover.  "  It  thrives  best,"  he  says,  "  when  you  sow  it  on  the  worst 
and  barrenest  grounds,  such  as  our  worst  heath-ground  is  in  Eng- 
land. The  ground  is  to  be  pared  and  burnt ;  unslacked  lime  is  to 
be  added  to  the  ashes.  The  ground  is  next  to  be  well  ploughed 
and  harrowed ;  and  about  ten  pounds  of  clover  seed  must  be  sown 
on  an  acre  in  April  or  the  end  of  March.  If  you  intend  to  pre- 
serve seed,  then  the  second  crop  must  be  let  stand  till  it  come  to  a 
full  and  dead  ripeness ;  and  you  shall  have  at  the  least  5  bushels 
per  acre.  Being^  once  sown,  it  will  last  five  years;  and  then 
being  ploughed,  it  will  yield,  three  or  four  years  together,  rich 
crops  of  wheat,  and  after  that  a  crop  of  oats,  with  which  clover-seed 
is  to  be  sown  again.  It  is  in  itself  an  excellent  manure."  Other 
writers  of  the  same  period,  particularly  Blythe,  in  his  Improver 
Improved  J  pressed  the  cultivation  of  clover  upon  the  attention  of 
farmera.  But  notwithstanding,  it  appears  to  have  made  but  slow 
progress ;  for  we  find  Jethro  TuU  writing  in  1740,  **  The  sowing 
of  artificial  grasses  was  so  long  before  it  became  common  amongst 
farmers,  that  though  Mr  Blythe  wrote  of  it  in  Cromwell's  time, 
yet  thirty  years  ago,  when  any  farmer  in  the  country  where  I  live 
was  advised  to  sow  clover,  he  was  certain  to  say,  ^  Gentlemen 
might  sow  it  if  they  pleased ;  but  they  (the  fanners)  must  take 
care  to  pay  their  rent;^ — ^as  if  the  sowing  of  clover  would  disable 
them  from  paying  it ;  and  now  the  case  is  so  much  altered,  that 
they  cannot  pretend  to  pay  their  rent  without  sowing  it,  though 
the  profit  of  it  is  vastly  less  since  it  has  become  common  than  be- 
fore ;  and  the  improvement,  after  all,  was  no  more  than  doing  the 
same  thing  on  tnis  side  the  water  that  was  done  before  on  the 
other." 

Its  value  as  a  forage  crop  was  soon  appreciated ;  for  shortlv  after 
its  introduction,  we  read  of  its  being  used  for  the  soiling  of  cattle 
in  England. 

In  Scotland  the  progress  of  its  cultivation  was  as  slow  as  its  in- 
troduction was  tardy.  For  though  one  of  the  Earls  of  Hadding- 
ton, and  Cockbum  of  Ormiston,  had  grown  it  about  1730,  their 
example  was  not  generally  followed  even  in  their  own  neighbour- 
hood for  more  than  thirty  years  after. 

The  red  clover  (Trifoliwm  pratense)^ includes  two  varieties;  the 
one  perennial  and  inoigenous  to  this  country— the  other  biennial, 
introduced  from  the  Continent.  To  the  former  class  belongs  cow 
grass;  to  the  latter  the  common  red  clover  cultivated  in  the 
fieldfli.    It  is  with  this  plant,  however,  as  with  most  others— <uilti- 
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yation  haying  a  most  material  effect  on  its  duration.  From  a 
quotation  given  above,  we  find  that  when  the  red  clover  was  first 
introduced,  it  lasted  for  five  years ;  and  it  is  said  that  plants  raised 
from  seed  grown  in  this  country  will  last  longer  than  those  from 
seed  imported  from  the  Continent  It  is  seldom  now  that  we  can 
get  it  to  grow  longer  than  two  years. 

We  have  found  it  to  flourish  best  in  clay  soils ;  the  higher  the 
state  of  fertility,  the  greater  the  chance  of  its  succeeding.  On 
the  Continent  strong  clay  soils  are  also  considered  the  best 
adapted  for  its  growth.  Mr  Stephens,  in  the  Book  of  the  Farm, 
says — "  The  soil  best  adapted  for  the  red  clover  is  deep  sandy 
loam,  which  is  favourable  to  its  long  tap-roots ;  but  it  will  grow 
in  any  soil,  provided  it  be  dry.  Marl,  lime,  or  chalk  is  very  con- 
genial to  clover."  We  have  seen  it  growing  with  luxuriance  on 
nothing  but  a  clay  subsoil,  on  which  some  guano  and  seed  had  been 
scattered,  and  also  the  first  year  on  a  field  from  which  the  soil  had 
been  removed  during  the  formation  of  a  railway.  In  most  cases, 
on  particular  soils,  it  flourishes  best  when  first  introduced.  And 
it  is,  no  doubt,  more  uncertain  in  its  growth  since  the  turnip  and 
other  green  crops  came  to  be  so  extensively  cultivated.  Indeed, 
we  may  almost  state  it  as  the  rule,  that  red  clover  thrives  best  on 
the  worst-farmed  lands.  We  generally  find  it,  too,  most  luxuriant 
in  those  parts  of  a  field  which  have  been  most  poached  by  the 
horses'  feet  and  heavy  carting.  And  it  is  considered  more  likely 
to  succeed  when  sown  after  barley  which  succeeds  a  turnip  crop 
eaten  off  by  sheep,  than  if  the  turnips  had  been  all  carted  off. 

Manure  also  appears  to  have  a  material  influence  on  its  growth. 
We  remember  seeing  a  field  on  which  the  manure  had  been  carted 
out  during  a  frost,  and  laid  in  heaps,  which  were  not  spread  at  the 
time.  The  frost  was  succeeded  by  very  wet  weather,  so  that  it 
was  impossible  for  any  one  to  work  out  for  some  weeks.  The 
best  part  of  the  manure  was  therefore  washed  into  the  soil  under 
the  heaps.  When  the  field  was  in  hay,  there  was  scarcely  a 
plant  of  clover  to  be  seen  in  it,  excepting  where  the  heaps  of 
manure  had  been  allowed  to  remain  unspread,  where  it  flourished 
luxuriantly.  It  is  found  also  that  there  is  more  chance  of  clover  suc- 
ceeding when  the  manure  has  been  put  on  the  land  after  the  turnip 
crop,  and  immediately  before  the  barley,  than  when,  as  it  is  gener- 
ally done,  applied  before  the  turnips.  The  nearer  the  application 
of  the  manure  to  the  clover  crop,  the  more  likely  it  is  to  succeed. 
And  hence  autumn-manuring  for  the  turnip  (whatever  its  advan- 
tages otherwise),  unless  followed  by  anotner  application  before 
the  barley,  is  not  the  best  practice  for  insuring  a  clover  crop. 

It  has  long  been  an  agitated  question,  as  to  whether  the  grass 
seeds,  and  particularly  clover,  should  be  sown  with  a  white  crop. 
The  ablest  writers  on  agriculture  have  taken  different  sides.  We 
think  that  the  question  ia  not  difficult  of  solution ;   for,  if  we 
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consider  the  profits  derived  from  the  different  crops,  and  other 
circumstances  connected  with  them,  we  cannot*fail  to  arrive  at  a 
correct  conclusion.  For  instance,  no  farmer  would  sacrifice  a 
white  crop  at  present,  merely  for  a  slight  additional  profit  in  his 
pasture  or  hay,  unless  there  were  other  circumstances  connected 
with  the  latter  diffei^nt  from  the  ordinary  management  of  the 
farm.  To  meet  with  success  in  growing  clover  without  a  crop,  it 
was  recommended  to  sow  it  in  autumn.  When  sown  in  spring,  it 
was  very  apt  to  be  choked  with  weeds,  the  seeds  of  which  ripened, 
and  were  not  easily  eradicated ;  when  sown  in  autumn,  on  the 
other  hand,  even  though  the  weeds  came  up,  winter  arrived  before 
their  seeds  ripened. 

The  crop  after  which  the  clover  is  found  to  succeed  best  is  barley. 
Formerly  it  used  to  be  sown  amongst  wheat  in  preference  to  any 
other,  because  in  a  dry  season  it  was  very  apt  to  overpower  the 
oats  or  barley.  If  sown  with  either  of  the  latter  crops,  the  opera- 
tion was  not  performed  till  the  cereal  was  3  inches  high,  so  as  to 
give  it  a  fair  start  in  growing.  The  practice  followed  now  of 
sowing  the  grass  seeds  immediately  after  those  of  the  barley  or 
oats,  shows  the  change  that  has  taken  place  in  the  vieour  of 
growth  of  the  clover.  It  was  always  found  to  succeed  well  after 
flax,  as  it  does  at  the  present  day  in  Flanders,  where,  when  sown 
amongst  the  flax,  it  is  cut  once  the  first  year  after  the  flax  has 
been  pulled. 

On  the  first  introduction  of  red  clover,  the  facility  with  which  it 
P^ew,  and  the  extraordinary  crops  it  yielded,  soon  established 
its  character  among  farmers.  But  they  were  ere  long  compelled 
to  lower  their  estimation  of  it ;  for  after  a  few  rotations,  in  each 
of  which  clover  had  a  part,  loud  complaints  were  heard  through- 
out  the  country  of  the  fickleness  of  its  growth.  The  land  was 
said  to  have  become  ^'  clover-sick,"  refusing  any  longer  to  grow 
the  plant  Various  reasons  were  given  for  this  clover-'sickness, 
wbicn  was  manifested  in  different  ways; — by  the  seed  not  germi- 
nating at  all  in  the  soil — or  if  it  germinated,  by  the  plant  dying 
before  the  cereal  crop,  among  which  it  was  sown,  was  cut — or  by  its 
disappearing  altogether  from  the  soil  before  the  growth  of  the  suo- 
ceecung  spring  arrived.  Some  alleged  that  the  clover-sickness  arose 
from  the  too  frequent  growth  of  the  plant  on  the  same  soil ;  others, 
that  it  was  caused  either  by  the  radicle  excretions  of  the  clover 
or  other  crop  being  inimical  to  its  growth,  or  by  the  exhaustion  of 
some  of  the  constituents  of  the  soil  necessary  for  the  growth  of 
the  clover ;  a  third  party  attributed  it  to  the  want  of  consolidation 
in  the  soil — arguing  that,  as  the  introduction  of  clover  and  turnips 
were  contemporaneous,  and  their  cultivation  made  equal  progress, 
the  pulverisation  of  the  soil  necessary  for  the  turnip  was  hurtful 
to  the  growth  of  clover. 

These  causes  of  clover-sicknesB  refer  to  an  alteration  in  .the 
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chemical  and  mechaoical  constitution  of  the  soil.  There  are  other 
causes  given  for  the  failure  of  clover,  to  which  we  will  shortly 
allude ;  but,  in  the  mean  time,  we  will  limit  our  attention  to  these. 
We  do  not  think  that  any  one  by  itself  can  eisplain  every  case  of 
the  failure  of  clover.  The  first  cause — ^the  too  frequent  growth  of 
the  plant  on  the  same  soil — applies  to  other  crops  as  well  as 
clover.  Indeed,  the  practice  is  at  variance  with  the  ordinary 
workings  of  nature ;  for  there  is  no  fact  better  established  than 
that  she  rejoices  in  a  change  of  crops,  and  we  ought  to  follow 
her  as  closely  as  is  consistent  with  our  artificial  system.  Even 
in  Belgium  it  has  been  found  necessary  to  prevent  the  recurrence 
of  the  clover  in  the  rotations  oftener  than  once  in  every  eight  to 
twelve  years.  And  in  this  country  it  is  not  now  considered 
advisable  to  repeat  it  oftener  than  once  in  eight  or  nine  years  at 
soonest. 

The  second  reason  given  is  entirely  a  chemical  one — ^viz.,  that 
the  failure  is  caused  hj  the  radicle  excretions  of  the  clover  or 
other  plant  being  inimical  to  its  growth,  or  by  the  exhaustion  of 
some  of  the  constituents  of  the  soil  necessary  for  the  growth  of 
clover.  Now,  we  may  state  at  once  that  science  has  done  nothing 
here  to  assist  the  farmer  in  his  difficulty ;  and  those  who  attempt 
to  explain  every  practical  difficulty  by  scientific  reasons,  often 
bring  science  into  discredit.  The  remarks  of  the  late  Professor 
Johnston  are  very  pertinent  here.  "  While,"  said  he,  "  we  avail 
ourselves  of  every  resource  which  chemistry  can  present,  either  in 
explanation  of  the  cause,  or  as  a  preventive  of  the  recurrence  of 
such  failures,  we  shall  only  show  our  ignorance  of  other  considera* 
tions  which  ought  not  to  be  forgotten,  if  we  expect  to  cure  every 
ailment  in  our  crops  by  the  aid  of  chemical  science — assign,  as 
some  are  ready  to  do,  a  chemical  reason  for  every  unfortunate 
occurrence  in  the  growth  of  our  crops — or  demand,  or  lead  others 
to  hope  for,  a  kind  of  benefit  from  chemistry,  which  it  can  never 
afford  to  practical  agriculture."  Liebig  has  tried  to  explain  the 
failure  of  clover  by  the  excrementitious  theory :  he  says, — "  The 
quickness  with  which  the  decay  of  the  excrements  of  plants  pro- 
ceeds, depends  on  the  composition  of  the  soil,  and  on  its  greater 
or  less  porosity.  It  will  take  place  very  quickly  in  a  calcareous 
soil;  but  it  requires  a  longer  time  in  heavy  soils  consisting  of 
loam  or  clay.  In  some  neighbourhoods  clover  will  not  thrive  till 
the  sixth  year-^in  others  not  till  the  twelfth.  This  depends  on  the 
chemical  nature  of  the  soil ;  for  it  has  been  found  by  experience, 
that  in  those  districts  where  the  intervals  at  which  the  same 
plants  can  be  cultivated  with  advantage  are  very  long,  the  time 
cannot  be  shortened  even  by  the  use  of  the  most  powerful  manures. 
The  destruction  of  the  peculiar  excrements  of  one  crop  must  have 
taken  place  before  a  new  crop  can  be  produced."  That  is  to  say, 
that  as  vegetable  excrements  decay  more  quickly  in  calcareous 
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than  in  clay  soils,  we  will  be  able  to  grow  clover  more  frequently 
in  the  former  than  in  the  latter.  Now,  this  opinion  is  at  variance 
with  all  experience ;  for  those  soils  on  which  clover  thrives  best 
are  our  argillaceous  ones,  particularly  our  carse  clays,  where  most 
luxuriant  crops  of  it*  are  raised,  and  where  the  farmers  can  with 
impunity  repeat  it  oftenest.  While,  therefore,  the  chemical  reason 
may  be  sufficient  to  account  for  clover-sickness  in  some  cases,  it 
will  be  found  insufficient  to  explain  it  in  most. 

We  think  that  there  are  more  facts  found  supporting  the  mecha- 
nical theory — viz.,  that  a  certain  amount  of  consolidation,  co- 
hesiveness,  firmness  in  the  soil,  is  necessary  for  the  growth  of 
clover.  We  have  already  alluded  to  some  of  these — ^viz.,  that 
clover  thrives  best  in  those  parts  of  the  field  that  have  been  most 
poached,  such  as  the  head-rid^es ;  in  those  fields  where  the  tur- 
nips have  been  eaten  off  by  sneep ;  in  clay  soils ;  and  that  the 
pulverisation  of  the  soil  for  green  crops  is  not  favourable  to  its 
growth.  The  principal  advocate  of  tnis  theory  is  the  Rev.  W. 
Thorp,*  who  attempts  to  prove  that  the  absence  of  the  proper 
mechanical  condition  of  the  soil — the  want  of  compactness — is  the 
cause  of  clover-sickness.  Without  committing  ourselves  to  his 
views,  we  will  give  a  short  abstract  of  them.  "Last  winter" 
(1841),  he  says,  "  I  took  a  great  number  of  dying  plants,  at  differ- 
ent periods  of  the  winter,  and  examined  them  with  the  microscope, 
slices  of  whose  stems  and  leaves  were  placed  under  a  magnifying 
power  of  100  to  150  diameters.  The  part  first  injured  is  tne  neck 
of  the  plant,  about  a  quarter  of  an  inch  below  the  point  where  the 
leaves  join  the  stem.  If  slices  of  the  neck  be  placed  under  the 
microscope  in  the  early  stage  of  the  injury,  the  sap-vessels  are 
found  simply  ruptured ;  while,  if  the  plant  has  been  some  time 
affected,  as  shown  by  its  foliage,  a  dark  spot  will  be  seen  in  the 
centre  of  the  stem,  and  the  more  external  parts  of  a  brown  colour ; 
and  as  the  disease  spreads  upwards,  the  stem  becomes  black  in  its 
entire  thickness,  decomposition  takes  place,  and  the  plant  rots 
away  a  little  below  the  base  of  the  leaves.  This  destruction  of  the 
cellular  tissue  is  owing  to  the  severity  of  the  frosts  Again,  "  The 
remote  cause  of  injury  by  the  frost  is  owing  to  the  want  of  a  certain 
degree  of  cohesivenesa  of  the  particles  of  the  soil  amon^  themselves, 
and  hence  the  soiFs  power  of  retainmg  heat  is  dimmished ;  and 
those  plants,  particularly  clovers,  which  are  impatient  of  sudden 
change  of  temperature,  are  readily  destroyed  by  the  frost.  And 
soils,  by  the  growth  of  red  clover,  &c.,  become  more  pulverulent, 
puffjr,  and"  less  cohesive,  in  proportion  to  the  frequencv  of  the 
growth  of  these  crops ;  and  this  explains  why  these  lands  tire  of 
clover."  The  appearances  of  the  clover  plants,  and  effects  of  the 
frost  described  aoove,  are  just  what  are  ODserved  on  all  plants  that 
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have  been  injured  by  frost,  not  so  much  during  winter  as  in  early 
springy  when  the  alternations  from  cold  to  heat  are  far  more 
sudden. 

We  are  surprised  that  it  never  occurred  to  Mr  Thorp  that  a 
weakness  in  the  constitution  of  the  plant  may  have  had  something 
to  do  with  the  failure.  We  have  more  than  once  seen  a  field  of 
wheat  sown  in  autumn  with  two  parcels  of  seed  of  the  same  variety, 
but  raised  in  different  districts,  presenting  a  most  unexpected  ap- 
pearance in  spring ;  for,  while  one  part  of  it  was  most  luxuriant, 
the  plants  from  the  other  seed  were  more  than  half  killed  out 
Now,  this  could  arise  from  nothing  else  but  a  difference  in  the 
constitution  of  the  plants  raised  from  the  two  varieties  of  seed,  for 
the  field  had  been  similarly  treated  in  every  way,  and  the  sowing 
had  been  accomplished  in  one  day. 

But  there  is  one  case  which  occurs  to  us,  which  cannot  be  ex- 
plained by  the  mechanical  theory.  Clover  used  to  be  sown  in  this 
country,  and  is  sown  in  Belgium,  amongst  flax ;  and  it  is  univer- 
sally admitted  that  it  succeeded  best  when  thus  treated.  Now, 
surely  the  soil  is  more  loosened  by  pulling  the  flax  than  by  cut- 
ting the  barley.  The  weeders,  no  doubt,  during  summer,  majr 
tread  it  more,  but  that  can  never  compensate  for  the  loosening  it 
gets  at  harvest  by  the  pulling  of  the  flax.  Besides,  in  Belgium 
there  is  no  crop  for  which  the  soil  receives  such  a  thorough  pul- 
verising as  flax ;  for  besides  a  furrow  in  winter,  it  receives  two, 
and  several  harrowiogs  in  spring.  We  believe  that  one  reason  of 
the  clover  succeeding  better  when  sown  with  flax  is,  that  from  the 
habit  of  growth  of  the  latter,  there  is  both  sufficient  shelter  and 
a  free  admission  of  air  to  the  young  clover  plants ;  that  this  shelter 
is  removed  earlier,  and  when  the  weather  is  warmer,  than  when 
the  clover  has  been  sown  among  a  cereal  crop ;  and  it  is  thus 
allowed  to  be  established  in  its  growth  before  winter.  No  one  can 
deny  that  we  have  thus  a  hardier  plant,  one  better  able  to  with- 
stand the  severities  of  winter  and  the  vicissitudes  of  spring. 

Assuming,  then,  that  one  or  other  of  the  causes  mentioned 
above,  or  a  combination  of  them,  will  account  for  clover-sickness 
in  the  soil,  we  will  proceed  to  mention  some  remedies  for  it.  The 
first  we  would  suggest  is  to  alter  the  rotation,  either  by  substituting 
another  crop  for  the  clover,  or  lengthening  out  the  rotation.  1. 
When  complaints  were  first  made  of  the  failure  of  clover,  a  remedy, 
which  was  tried  and  proved  successful,  wa»,  where  the  four  or  five 
shift  course  was  followed,  to  substitute  pease  for  clover  every  alter- 
nate rotation.  2.  And  when  turnips  and  potatoes  came  to  be 
more  extensively  cultivated,  and  the  clover  failed  in  consequence, 
a  practice  adopted  then,  and  which  has  been  recently  revived,  was 
to  apply  manure  to  the  white  crop  amongst  which  uie  clover  was 
sown.  3.  We  are  told  by  Mr  Jackson,  m  his  Prize  Essays^  that 
the  soil  of  a  farm  near  Edinburgh  had  become  so  '^  clover-sick" 
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that  tiot  only  his  clover  crop,  but  his  other  crops,  fell  off  so  much, 
that,  becoming  disheartened,  the  tenant  gave  it  up.  It  was  taken 
by  a  flesher,  with  whom  pasture  was  an  object,  instead  of  follow- 
ing, therefore,  the  four-shift  course,  which  was  the  rotation  of  the 
previous  nineteen  years,  he  allowed  the  fields  to  lie  three  or  four 
years  in  pasture.  The  result  was  that  the  power  of  growing  clover 
was  completely  restored  to  the  soil,  and  his  other  crops  were  better 
than  those  raised  by  his  predecessor,  though  a  first-rate  farmer. 
Pasturing^  then,  for  three  or  four  years,  has  in  this  instance,  as  it 
has  in  many  others,  been  successful  in  restoring  the  growth  of  red 
dover.  A  modification  of  this  system  has  been  followed  with  suc- 
cess by  some  farmers.  They  sow  red  clover  and  no  white  in  a 
field  which  is  intended  to  be  cut  for  hay  in  one  rotation  ;  in  the 
next,  that  field  is  pastured  for  two,  three,  or  four  years,  white  and 
no  red  clover  being  sown  in  it. 

We  have  hitherto  recommended  as  remedies,  changes  in  the 
systems  of  cultivation  of  red  clover.  We  will  now  advert  to  several 
others,  depending  either  upon  the  applications  of  different  sub- 
stances to  the  soil,  or  on  the  consolidation  of  the  soil  itself.  4. 
Boiling  clover-sown  lands,  both  in  autumn  and  early  in  spring, 
has  been  found  to  be  most  beneficial ;  or  the  treading  of  the  soil 
with  sheep  in  autumn,  in  pasturing  on  the  young  clover  plants, 
has  been  followed  with  good  results,  when  the  plants  were  not  too 
closely  cropped. 

5.  The  success  of  the  application  of  lime,  chalk,  marl,  clay,  gyp- 
sum, depends  on  the  nature  and  composition  both  of  the  soil  and 
of  the  substance  applied.  Lime  cannot  be  recommended  as  a 
pever-failing  remedy  for  clover-sickness  ;  but  still,  where  it  is  de- 
ficient in  the  soil,  its  application  has  been  attended  with  marked 
success  in  favouring  the  growth  of  clover  more  than  almost  any 
other  crop,  and  imparting  a  sweetness  to  the  herbage.  Chalk 
appears  to  some  an  enigma,  for,  while  clover  refuses  to  grow  on 
certain  chalk  soils,  its  application  to  soils  of  another  description 
has  been  always  found  to  be  a  remedy  for  "  clover-«ickness."  We 
will  probably  be  able  to  solve  the  difficulty  here  by  taking  into 
account  the  difference  of  texture  of  the  soils.  The  use  of  marl  in 
agriculture  is  of  ancient  date ;  and  to  it  some  of  the  best-farmed 
counties  in  England  are  indebted  for  their  excellent  crops  of  the 
present  day.  Its  action  as  a  remedy  for  clover-sickness  is  both 
mechanical  and  chemical — mechanical,  from  the  clay  which  it  con- 
tains— chemical,  from  the  calcareous  matter  which  enters  into  its 
composition.  It  was  such  a  favourite  manure  with  farmers  long 
ago,  and  its  application  was  so  extensive,  that  through  time  it 
became  positively  injurious,  both  in  exhausting  the  soil  and  in 
rendering  it  too  stiff  in  several  parts  for  the  cultivation  of  some 
crops,  so  that  it  was  brought  very  much  into  disrepute,  and  the 
use  of  it  has  been  discontinued,  for  some  time  in  particular  districts. 


204  ON  RED  CLOVER. 

The  practice  of  clayinffsoils  has  also  been  long  and  extensiveir 
followed  in  England.  The  action  is  very  similar  to  that  of  marl, 
but  depending  more  upon  its  mechanical  composition.  The  quantity 
used  is  from  sixty  to  one  hundred  loads  per  acre,  the  load  contain- 
ing about  thirty-two  bushels.  The  expense  of  claying  veir  poor 
soils  is  at  least  equal  to  the  fee-simple  of  the  soil.  With  good 
management,  its  effect  is  found  to  last  twenty  years.  ^'  In  many 
cases,  says  Arthur  Young,  "  a  course  of  fallow  and  rye  or  light 
oats  is  converted  into  fine  barley,  clover,  and  wheat,  and  the  pro- 
duce of  the'soil  multiplied  twenty-fold  ;  but,  on  the  contrary,  the 
cases  in  which  the  return  has  been  inadequate  are  not  a  few.''  The 
claying  of  light  soils  has  invariably  been  found  to  be  favourable  to 
the  growth  of  clover.  Gypsum  has  for  the  most  part  proved  ineffi- 
cient in  improving  the  growth  of  clover  in  Scotland,  while  in  England 
it  is  most  extensively,  and  often  successfully,  used  as  a  top-dressing 
for  that  crop.  Any  one,  therefore,  desirous  of  using  it,  should  first 
ascertain  by  a  small  experiment  its  effects  on  his  farm,  before 
applying  it  to  any  great  extent. 

But  Uiere  are  other  causes  of  the  failure  of  clover  besides  clover- 
sickness  in  the  soil  Of  these  we  will  mention  first,  bad  seed.  The 
practice  of  "  doctoring  "  clover-seeds  was  carried  to  such  a  fearful 
extent  some  years  ago,  as  to  be  made  a  subject  of  inquiry  before 
a  Committee  of  the  House  of  Commons.  White  clover  seed  was 
first  wet,  and  then  exposed  to  the  fumes  of  burning  sulphur ;  while 
the  bright  blue  colour  of  the  red  variety  was  improved  by  being 
shaken  in  a  bag  with  indigo,  or  "  with  a  preparation  of  logwood 
tinctured  with  a  little  copperas,  and  sometimes  with  verdigris.'' 
Not  only  was  old  seed  improved  in  appearance  by  these  means, 
but  often  the  germinating  power  of  the  best  seed  was  completely 
destroved.  F'rom  6  to  8  lb.  of  seed  will  generally  be  found 
enough  to  sow,  mixed  with  rye-grass,  if  the  seed  was  good  ;  but 
as  we  are  quite  uncertain  of  what  we  are  purchasing,  we  would 
recommend  a  much  larger  quantitv  to  be  sown.  Some  have 
recommended  as  much  as  24  lb. ;  while  others,  amongst  whom  are 
son^e  of  the  best  farmers  in  the  Lothians,  never  sow  less  than  16 
lb.,  either  of  red  clover  alone,  or  mixed  with  white  and  yellow. 
White  clover  should  never  be  sown  in  fields  intended  to  be  cut  for 
hay,  nor  red  in  fields  intended  to  remain  in  pasture,  more  than 
one  year.  We  should  never  forget  the  principal  use  of  red  clover, 
either  as  green  fodder  for  cattle,  or  for  hay ;  and  in  our  endea- 
vours to  produce  a  heavy  crop,  we  should  guard  against  raising  a 
coarse  plant  Our  object  will  be  best  attained  here  by  having  as. 
many  plants  as  possible ;  for  the  thicker  the  plants,  the  finer  will  be 
the  stems :  while  a  plant  here  and  there  will  be  sure  to  produce  a 
coarse  woody  stem,  which  is  never  so  well  relished  by  animals; 
and  hence  the  great  advantage  of  thick-seeding. 

A  second  cause  of  the  failure  of  red  clover  we  will  mention  is 
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the  slug,  Umax  agreada.  It  attacks  the.  cloirer  plant  both  on  Its 
first  brairding,  ana  m  spring  after  it  has  survived  the  winter.  ^'  It 
hybemates  under  loose  clods,  and  in  cavities  about  the  roots  of 
plants ;  but  a  few  mild  days  will  reanimate  it,  so  that  it  is  seldom 
at  rest  except  during  severe  frosts."  The  remedy  for  it  is  heavy 
rolling  immediately  after  it  is  discovered,  or  top-dressing  the  field 
with  hot  lime. 

Parasitical  plants  are  also  a  cause  of  the  failure  of  clover.  For- 
tunately we  know  nothing  of  their  ravages  in  Scotland,  but  in  some 
counties  in  England  the  clover  has  been  destroyed  by  a  parasite  called 
the  Cuscuta  irtfollii^  or  clover  dodderc  As  the  seed  is  often  imported 
mixed  with  clover  seed  from  Holland  and  other  places,  there  is  no 
saying  when  our  fields  may  become  infested  with  it.  We  will,  there- 
fore, give  the  following  aescription  of  the  plant,  and  the  manner 
of  its  ^owth,  as  detailed  by  Professor  Lindley,  so  that  it  may  be 
recognised  when  it  makes  its  appearance.  ^^  The  cuscuta  or 
dodder  is  a  genus  of  leafless  vegetable  parasites,  maintaining  its 
existence  by  twining  round  other  plants,  into  whose  stems  it  inserts 
its  sucker-like  roots,  destroying  them  by  appropriating  to  itself  the 
sap  which  was  intended  for  their  own  use.  In  appearance  the 
dodder  is  like  a  number  of  fleshy  threads  twisted  round  a  branch ; 
or  it  may  be  compared  to  long  worms,  or  even  to  small  animal 
intestines,  whence  has  come  one  of  its  vulgar  names — devil's  guts. 
Here  and  there,  on  such  threads  will  be  found  minute  scales,  and 
eventually  clusters  of  small  delicate  globular  white  or  pink  flowers." 
^^  As  soon  as  the  seed  of  the  dodder  is  ripe  it  falls  to  the  ground,  and 
usually  seems  to  lie  dormant  till  the  succeeding  year ;  sometimes, 
however,  it  is  said  to  germinate  immediately.  When  the  spring 
returns,  the  embryo  seeds  are  sent  down  into  the  earth  to  form  a 
root,  and  with  the  other  it  rises  upwards,  like  a  small  white  thread 
or  worm.  At  this  time  it  is  not  a  parasite,  but  seems  to  derive  its 
food  from  the  soil  like  ordinary  plants.  It  cannot  do  so  long,  but 
withers  and  perishes,  unless  it  touches  some  living  branch  or  stem. 
If  it  succeed  in  doin^  so,  it  immediately  seizes  the  live  stem  by 
means  of  a  sucker  which  is  protruded  n-om  the  point  of  contact, 
and  then  twining  from  left  to  right,  and  forming  more  suckers  as 
it  twines,  it  establishes  itself  on  its  victim,  and  ceases  to  have  any 
further  connection  with  the  soil.  After  making  a  few  turns  round 
the  branch,  and  securing  itself  firmly  in  its  new  position,  it  again 
lengthens  and  catches  hold  of  some  other  branch ;  and  thus  it  goes 
on  branching  and  twining,  and  sucking  and  branching  again. 
Now  the  dodder  has  a  new  and  independent  seat  of  life  wherever 
it  has  twined  round  a  branch,  and  as  it  is  incessantly  twining  and 
separating  again,  a  single  plant  is  speedily  in  the  condition  of  a 
polype,  so  that  if  it  be  cut  into  a  thousand  pieces,  each  piece  will 
immediately  go  on  growing,  as  if  nothing  had  happened  to  it." 
^^The  best  plan  of  killing  it  is  to  dig  up  the  crop  where  the  dodder 


206  ON  BED  CLOVER. 

appears,  so  as  to  form  a  circle  considerably  beyond  the  patch  ap- 
parently formed  by  it,  and  then  to  burn  the  crop  along  with  the 
pared  soil."  * 

Another  parasite  infecting  the  clover  plant,  particularly  in  Bel- 
gium, is  the  broom  rape  {Orobancke  minor),  which  Sir  W.  Hooker 
informs  us  is  abundant  in  clover  fields  in  Norfolk,  Kent,  Surrey,  and 
Brecknockshire.  ^^  The  minute  seeds  of  this  plant  fix  themselves 
to  the  roots  of  the  clover,  and  vegetate  at  their  expense.  The 
plant  affected  becomes  weak,  and  ultimately  dies  away,  and  the 
orobanche  spreads  so  rapidly,  that  whole  fields  of  clover  are  soon 
destroyed  if  the  progress  of  it  be  not  arrested  in  time.  The  only 
sure  remedy  is  to  keep  the  land  in  good  tillage,  and  not  to  sow 
clover  in  it  again  for  at  least  eight  or  ten  years.  If  it  be  sown 
sooner,  the  orobanche  will  again  make  its  appearance."  t 

We  have  now  glanced  at  the  principal  causes  of  the  failure  of 
red  clover,  and  at  the  remedies  which  have  proved  effectual  for  it. 
We  are  of  those  who  feel  sanguine  as  to  the  renewed  vigour  of  the 
plant,  if  proper  seed  be  used,  and  one  or  more  of  the  restorative 
means  alluded  to  above  be  applied.  One  or  two  experiments  may 
be  necessary  to  prove  what  is  best  to  be  done  on  a  field  or  farm 
where  the  failure  has  taken  place.  But  surely  a  plant  on  which 
hinges  the  modem  system  of  cultivation,  ana  on  the  successitil 
growth  of  which  the  other  crops  of  the  rotation  so  much  depend,  i 

from  the  mass  of  vegetable  matter  it  lays  up  in  the  soil,  is  worthy 
of  some  little  trouble  from  the  farmer.  For  it  must  not  be  forgotten 
that,  though  we  have  found  a  very  good  forage-plant  in  the  Italian 
rye-grass,  it  leaves  the  land  in  a  very  different  condition  from  red 
clover.  We  are  not,  then,  surprised  at  the  enthusiasm  which  the 
Abb^  Bozier  manifested  on  concluding  his  article  on  Trefoil  in  the 
Cours  D' Agriculture.  He  congratulated  himself  in  having  induced 
several  individuals  to  cultivate  it.  "May  their  example,"  he 
wrote,  "  be  followed  from  one  place  to  another,  and  may  cultiva* 
tors  be  assured  of  its  value.  I  would  then  forget  all  the  trouble 
which  the  Cours  D^ Agriculture  has  cost  me,  and  I  would  have  the 
satisfaction  of  being  able  to  say,  that  I  have  been  useful  to  my 
country.     I  would  die  content." 

*  Morton's  Cydopcedia  of  Agricultvre. 

t  Fiemuh  Hwhandry  {Library  of  VsefiU  Knowledge), 
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Already  the  Great  Exhibitions  of  London  and  Paris  have  be- 
come matters  of  history.     For  a  brief  period  they  astonished  and 
delighted  the  world,  and  then  disappeared.     Brevity  of  duration  is 
'  indeed  implied  in  the  very  nature  of  these  exhibitions.    It  is  essen- 

[»  tial  to  their  splendour,  their  opulence,  and  even,  in  no  small  degree, 

»  to  their  usefulness.     Objects  of  value  and  magnificence  may  for  a 

p  while  be  lent,  which  cannot  be  permanently  alienated.     Even 

crown  jewels  are  occasionally  needed  for  the  purposes  implied  in 
their  name.     Efforts  out  of  the  ordinary  course  may  be  made  for 
^  a  short  period  in  a  manufacturing'  country,  which,  if  prolonged, 

would  interfere  too  much  with  the  current  of  ordinary  industry. 
Co-operation  for  one  object  between  many  different  nations,  and 
2  many  different  classes  in  the  same  nation,  is  all  the  more  cordial 

and  energetic  because  it  is  temporary.  Curiosity  and  excitement, 
which  brought  such  multitudes  under  the  influences  of  these  exhi- 
bitions, and  thereby  extended  their  utility,  are  in  themselves  transi- 
tory emotions,  and  never  would  have  reached  any  height  if  there 
haa  been  room  for  the  conviction  that  they  could  be  gratified  at 
any  time.  Permanency,  indeed,  in  any  considerable  degree,  would 
have  entirely  altered  the  nature  of  these  exhibitions.  One  of  their 
most  marked,  characteristic,  and  valuable  features  would  have 
speedily  disappeared.  They  would  have  soon  ceased  to  represent 
tne  actually  existing  state  of  things.  Instead  of  reflecting  the 
present,  they  would  have  been  changed  into  memorials  of  the  past 
Instead  of  an  exhibition,  we  should  have  had  a  museum — a  collec- 
tion of  objects  which,  in  regard  to  all  the  industrial  and  pro^essive 
^  arts,  have  a  continual  tendency  to  become  obsolete.     It  is  m  keep- 

er" ing,  therefore,  with  the  novel  character  and  object  of  these  remark- 

*^  able  undertakinffs,  that  they  should  have  been  shortlived ;  that,  as 

they  may  be  said  to  have  started  at  once  into  full  maturity,  without 
any  preliminary  process  of  youth  and  adolescence,  they  should  in 
like  manner  vanish  from  the  scene  before  showing  any  symptoms 
of  decrepitude  or  old  age. 

But  though  themselves  thus  transitory,  their  consequences  and 
effects  will  be  permanent,  and,  we  doubt  not,  permanently  benefi- 
cial. It  is,  however,  only  in  certain  respects  that  these  effects  will 
('«  become  speedily  apparent.     They  will  perhaps  be  most  valuable 

where  they  are  most  latent.     The  humanising  influences  of  such 
exhibitions — ^the  prejudices  they  dissipate — the  catholicity  of  spirit 
%'  they  inspire — the  expansion  of  thought,  improvement  of  taste,  and 

I  ^  general  elevation  of  the  whole  mind  in  ma^y  of  the  best  elements  of 

civilisation,  which  they  tend  to  produce — form  a  kind  of  education 
of  slow  and  silent  ^owth,  scarcely,  perhaps,  sensible  to  the  indivi- 
dual under  it3  influence.    Other  effects  will  be  more  immediate 
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and  obvious,  and  cannot  fail  to  be  of  ^reat  importance  to  the  pro- 
gress of  the  arts,  and  various  kinds  of  industrial  pursuits. 

Of  the  latter  description  is  agriculture,  which  can  scarcely  fail 
to  receive  important  benefits,  in  nearly  all  its  departments,  from 
the  comparison  of  the  productions  of  difierent  countries,  the  breeds 
of  cattle  for  which  they  are  celebrated,  the  machinery  and  processes 
employed  in  difibrent  places.  In  the  French  Exhibition  this  de- 
partment has  been  well  represented,  and  France  herself  will  be  the 
first  to  reap  advantages  from  the  exertions  she  has  made  and  the 
expenditure  incurred  to  attain  this  object.  Her  apiculture  is  in 
that  state  which,  while  it  urgently  needs,  is  at  tne  same  time 
eminently  fitted  to  benefit  by  a  general  impulse.  She  is  just 
beginning  to  be  fully  alive  to  the  extent  of  her  own  internal 
resources,  to  her  great  capabilities  as  a  corn-producing  country ; 
and  no  better  plan  could  have  been  devised  for  suggesting  the  best 
means  by  which  these  might  be  developed,  than  collecting  within 
her  territory  the  best  examples  from  every  country  of  agricultural 
eminence,  tnat  she  might  examine  them  at  leisure,  and  determine 
what  was  best  fitted  for  her  special  purposes.  It  is  judiciously 
remarked  by  Professor  Wilson,  that,  "  although  all  comers  were 
welcomed  by  the  Imperial  decree,  which  freed  them  from  any 
charges  while  within  the  territories  of  France,  and  notwithstanding 
that  the  scale  of  rewards  was  far  beyond  what  has  been  deemed 
encouragement  in  this  or  any  other  country,  there  is  but  little 
doubt  that  this  ofi^ering  on  the  shrine  of  agriculture  was  conceived 
in  the  true  interests  of  France,  and  that  her  soil  will  soon  show 
how  judiciously  the  expenditure  was  incurred.  The  conception 
was  a  compliment  to  the  agriculture  of  foreign  lands — the  realisa- 
tion of  it  a  great  lesson,  and  a  boon  to  France.  A  living  Book 
of  the  Farm  was  opened  on  a  scale,  and  under  conditions,  such  as 
had  never  occurred  before.  Each  country  had  sent  her  best,  and 
these  all  [he  is  speaking  of  the  cattle  show]  stood  together  within 
the  same  wide  area,  models  of  their  respective  races, — standards  of 
comparison  by  which  the  farmers  of  France  could  estimate  the 
native  breeds,  or  stocks  from  which  they  could  draw  supplies,  either 
to  improve  or  to  replace  any  that  were  found  deficient.^* 

It  will  tend  greatly  to  extend  and  perpetuate  the  advantages  of 
these  exhibitions,  to  be  furnished  witn  judicious  accounts  of  them 
by  men  of  practical  experience,  and  who  have  had  extensive 
opportunities  of  observation.  For  this  reason  we  receive  with 
much  satisfaction  a  series  of  papers  on  the  agricultural  contents  of 
the  French  Exhibition,  in  the  Revue  dea  Deux  Mondea^  fi^om  the 
able  pen  of  M.  Leonce  de  Lavergne.f    This  writer  is  already  most 

♦  Lecture  on  the  Agriculture  of  the  French  EahibUion,  By  John  Wilson,  F.R.S.E, 
Professor  of  Agriculture  in  the  UoiTersity  of  Edinburgh.    Page  30. 

t  Agriculture,  Agricultural  Productione  and  Machinery,  at  th^i^Oreat  .Exhibition, 
By  Lbonce  db  Latbbonb.    Bewe  dee  Deux  Mondce,    Puis,  185& 
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favourably  known  to  British  agriculturists  by  his  spirited  and  intelli- 
gent review  of  the  Agriculture  of  Britain  and  Ireland,  of  which  an 
English  translation  was  published  not  long  since,  under  the  title  of 
Mural  Economy  of  England^  Scotland.^  and  Ireland.  He  has  likewise 
furnished  accounts  to  his  countrymen  of  our  British  agricultural 
shows,  and  is  therefore  familiar  with  such  subjects  as  he  has  here 
undertaken  to  describe.  He  supplies  much  interesting  information 
respecting  the  state  of  agriculture  in  many  foreign  countries,  and 
more  especially  regarding  its  present  condition  and  inture  prospects 
in  France.  He  writes  in  a  liberal  and  independent  spirit,  suggests 
much  matter  worthy  of  reflection,  and  discusses  the  subject  with  '^ 
that  liveliness  of  fancy,  wide  range  of  knowledge,  and  piquancy  of 
language,  which  were  conspicuous  in  his  former  works.  In  these 
circumstances,  we  do  not  thmk  that  we  can  do  our  readers  a  greater 
service  than  by  laying  before  them  the  most  instructive  portions 
of  M.  de  Lavergne's  papers,  suggested  by  the  agricultural  contents 
of  the  French  Exhibition ;  and  this  we  shall  do,  for  the  most  part, 
by  translating  his  own  words. 

There  are  two  important  departments  in  which  the  agriculture 
of  France  is  eminently  defective — these  are  draining,  and  the  use 
of  special  manures.  Without  the  former,  indeed,  which  we  are 
accustomed  to  regard  as  the  foundation  of  all  sound  husbandry,  the 
latter  could  not  be  expected  to  produce  their  full  efi^ects ;  and  this, 
in  connection  with  their  expense,  has  probably  caused  them  to  be 
comparatively  disregarded.  The  necessity  of  drainage  is  now, 
however,  becoming  generally  appreciated,  and  the  practice  has  in 
some  places  commenced  on  a  considerable  scale. 

"  The  Marquis  of  Bryas  (Qlronde),"  says  M.  de  Lavergne, "  and 
Viscount  de  Rou^^  (Aisne),  have  each  exhibited  a  specimen  of 
drainage.  Both,  in  fact,  have  carried  out  extensive  works  of  this 
nature.     These  two  testimonies,  from  opposite  ends  of  France,  to- 

f^ether  with  contributions  of  tiles  and  drain-making  implements 
rom  several  other  Quarters,  show  that  drainage  is  now  naturalised 
with  us.  It  might  nave  been  thought  that  this  English  invention 
would  be  less  applicable  in  the  south  than  in  the  north ;  but  it  is 
proved  to  the  contrary  in  the  case  of  the  Marquis  of  Bryas  and  of 
nis  neighbour,  Count  Duchd,tel,  who  has  drained  his  Medoc  vine- 
yard with  great  success.  Drainage,  which  dries  wet  land,  has 
the  property  also  of  moistening  dry  land,  by  drawing  the  surface- 
water  to  depths  which  prevent  its  rapid  evaporation  under  a  hot 
sun.  This  unlooked-for  fact  is  now  demonstrated.  Besides,  clay 
and  impervious  soils  are  to  be  met  with  as  frequently  in  the  south 
as  in  the  north,  and  present  there  almost  the  same  inconveniences 
which  our  cultivators  attempt  to  remedy  by  means  of  ditches  (des 
labours  en  billons)  ^  and  by  carrying  the  earth  from  the  sides  to  the 
centre  of  the  field. 

**  It  is  only  in  the  richest  departments  of  France,  as  the  Seme- 
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€t-Marne,  Olse,  Alsne,  Seine-et-OIse,  &c.,  that  drainage  is  making 
real  progress.  Notwithstanding  the  repeated  encouragement 
offered  by  Government,  the  rest  of  the  country  is  doing  little  in  it. 
It  is  a  very  expensive  undertaking,  and  although  it  may  be  con** 
sidered  generally  as  an  investment  at  10  per  cent,  everybody  has 
not  £4  an  acre  to  lav'out.  Great  difficulties,  too,  stand  in  th6  way 
of  its  execution.  Draining,  in  fact,  is  an  art  by  itself.  A  know- 
ledge of  engineering  is  requisite  for  superintending  the  work,  and 
special  labourers  for  executing  it.  The  manufacture  of  tiles  is  still 
imperfect,  and  it  is  not  certain  if  in  some  places  they  will  not  be 
obliged  to  do  the  work  over  again.  I  have  seen  in  England  many 
fields  which  had  to  be  drained  twice  or  three  times,  either  because 
the  tiles  were  bad,  or  because  they  had  been  badly  laid.  We 
in  France  are  not  rich  enough  for  such  expensive  schooling. 

"  With  badly-worked  and  badly-manured  fields,  as  is  still  the 
case  with  three-fourths  of  France,  drainage  can  produce  but  little 
^good  effect.  Great  progress  has  to  be  made  in  most  districts 
before  that.  The  adoption  of  a  good  rotation  costs  less,  and  may 
prove  as  productive.  Then  comes  the  employment  of  some  im- 
proved implements,  as  a  good  plough,  a  good  harrow,  thrashing  by 
machinery,  and  the  use  of  improvers  for  the  soil  The  imperfect 
means  of  draining  which  we  possess  may  answer  so  long  as  the  soil 
is  not  raised  to  a  superior  state  of  fertility — so  much  the  more 
reason,  therefore,  is  there  for  improving  these,  and  extending  them 
without  much  expense.  That  drainage  forms  only  part  of  a  com- 
bination of  means  for  transforming,  from  top  to  bottom,  a  back- 
ward land,  I  quite  understand ;  but  in  that  case  one  must  not  talk 
of  £4  per  acre  only,  but  must  lay  his  accpunt  with  £8  and  even 
£15.  So  long  as  it  has  not  come  to  this — and  how  many  proprie- 
tors are  there  among  us  who  are  doing  it  ? — ^it  is  better  to  proceed 
step  by  step,  employing  the  small  means  while  waiting  upon  the 
greater. 

''  There  is,  after  all,  a  most  serious  obstacle,  which  the  new  law 
for  compelling  the  proprietor  of  lower  grounds  to  give  passage,  under 
indemnity,  to  the  superabundant  water  of  higher  lands,  has  a  little 
mitigated;  but  the  difficulty  has  not  been  removed:  I  allude  to 
the  parcelling  out  of  a  portion  of  the  soil.  This  parcelling  has  two 
forms,  the  one  where  advantages  balance  the  inconveniences — 
small  property ;  the  other,  whicn  is  attended  with  scarcely  other 
than  bad  effects — small  allotments  {la  division  parcdlaire).  Nei- 
ther are  absolutely  incompatible  with  drainage,  but  they  greatly 
complicate  the  question,  especially  the  last.  When,  in  order  to 
lay  aown  a  line  of  drains,  it  is  necessary  to  pass  through  fifty  allot- 
ments, belonging  to  different  proprietors,  all  more  or  less  running 
into  one  another,  it  becomes  a  heavy  business  even  with  the  new 
law.  It  will  be  got  over,  no  doubt,  in  time :  the  benefits  of  good 
draining  are  such  as  to  triumph  by  degrees  over  all  oppositions. 
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Only  let  us  recollect  that  the  difficulties  exist,  and  not  be  surprised 
when  we  find  that  draining  does  not  extend  more  rapidly." 

Till  Tery  recently,  the  demand  for  guano  in  France  has  been 
quite  inconsiderable.  It  appears  from  a  return  made  to  Grovem* 
ment,  that  in  the  first  six  months  of  1854,  out  of  225,000  tons 
exported  from  the  Ghincha  Islands,  113,000  went  to  England, 
98,000  to  the  United  States,  and  only  6688  to  France.  This 
indifference  to  the  most  active  and  valuable  of  commercial  manures 
is,  however,  rapidly  disappearing ;  and  there  is  every  likelihood 
that  it  will  come  into  general  request.  The  demand  for  1855 
amounted  to  100,000  tons.  Yet,  while  neglecting  the  real  guano, 
the  French  have  been  occasionally  employed  in  manufacturing 
artificial  manures,  and  claim  the  merit  of  being  the  first  to  conceive 
the  notion  of  making  ^'  fish  guano.''  ''  This  novel  manure,''  says 
M.  de  Lavergne,  ^'  figures  at  the  Exhibition,  and  merits  every 
attention  from  cultivators.  It  is  one  of  the  most  prolific  {ficond^ 
ideas.  Fish-manure  costs  a  little  less  than  Peruvian  guano,  and, 
in  a  manner,  can  be  produced  to  any  extent."  As  this  substance 
has  excited  some  interest  in  this  country,  we  may  state,  from  Pro- 
fessor Wilson's  pamphlet,  the  mode  of  preparing  it.  "  The  fish — 
either  the  refuse  of  the  market  or  otherwise — is  cut  into  pieces, 
and  submitted  to  the  action  of  high-pressure  steam  (ioxxv  or  five 
atmospheres)  for  about  an  hour  in  suitable  vessels.  It  is  by  that 
time  sufficiently  cooked,  and  is  then  ready  for  the  presses,  which 
expel  a  great  proportion  of  the  water,  and  leave  the  residue  in  the 
form  of  a  cake.  This  cake  is,  by  means  of  a  coarse  rasp  or  grat- 
ing-machine, broken  up  into  a  sort  of  pulp,  which  is  spread  out  in 
thin  layers  on  canvass,  and  dried  by  means  of  warm  currents  of 
air.  It  is  sold  either  in  this  state,  or  more  minutely  divided  b^ 
means  of  the  ordinary  grinding  processes.  It  is  stated  in  this 
condition  to  correspond  to  22  per  cent  of  the  crude  weight  of  the 
fish,  and  to  contain  from  10  to  12  per  cent  of  nitrogen,  and  from 
16  to  22  per  cent  of  phosphate.  The  price  was  20  francs  per  100 
kilogrammes  (about  ^8  per  ton),  and  the  demand  regularly 
increasing." — (Page  5.)  It  is  to  be  regretted  that  we  have  no 
accounts  of  the  effect  of  this  manure  on  the  crops  as  compared 
with  guano;  but,  judging  from  its  composition,  and  the  well- 
known  value  of  fish  in  its  natural  state  when  applied  to  the  land, 
it  may  be  presumed  to  be  of  considerable  efficacy ;  and  if  this  be 
the  case,  there  is  surely  no  place  where  its  manufacture  could  bo 
carried  on  more  advantageously  than  along  the  coasts  of  our  own 
islands. 

The  agricultural  products  of  Britain  were  very  sparingly  repre- 
sented in  the  French  Exhibition.  They  consisted  only  of  a  single 
collection,  the  chief  merit  of  preparing  and  arranging  which  is  due 
to  Professor  Wilson.  But  although  so  limited  in  extent,  the  indi<^ 
vidual    articles  were    excellent   in   themselves    and    admirably 


212     '      AGRICULTURE,  AS  REPRESENTED 

arranged,  and  they  are  spoken  of  in  terms  of  high  commendation 
in  the  Handbook  of  the  Imperial  Commission  and  the  Conservatoire 
dea  Arts  et  MStiers.  The  following  are  M.  de  Lavergne's  obser- 
vations npon  this  collection,  which,  though  somewhat  lengthy,  we 
are  unwilling  to  abridge : — 

"  To  give  all  their  due,  we  shall  commence  with  the  agricultural 

Sroductions  of  England.  The  space  allotted  to  them  is  small,  and 
raws  little  observation.  One's  attention  is  first  attracted  by  enor- 
mous cheeses  and  gigantic  hams ;  and  these  are  articles  upon  which 
the  English  do  not  understand  a  joke,  having  very  properly  a  national 
pride  in  them.  There  is  nothing  better  than  the  Gloucester  cheeses 
and  the  Yorkshire  hams;  and,  m  order  to  judge  of  their  quantity, 
it  is  only  necessarv  to  see  one  of  those  English  provision-shops, 
where  they  truly  form  mountains,  imparting  a  comfortable  satis- 
faction to  passers-by.  Their  other  animals  are  represented  by 
heads  of  cattle  ranged  upon  the  walls,  belonging  to  the  principal 
breeds  of  England  and  Scotland — short-horns,  Herefords,  and 
Anffus ;  and  by  pictures  of  sheep,  such  as  one  could  never  have 
credited,  had  the  living  models  themselves  not  been  seen  this  very 
year  at  the  Cattle  Show.  I  rather  wonder  that  they  have  omitted 
to  exhibit,  in  addition,  the  model  of  some  colossal ''  roast  beef,''  or 
half  a  roast  sheep,  such  as  appear  upon  the  tables  of  the  aristocracy, 
and  especially  upon  the  Queen's  table  at  Christmas.  It  was  thus 
of  old,  in  the  Iliad^  they  estimated  the  importance  of  the  chiefs  by 
the  size  of  the  portions  they  cut  to  themselves  in  the  carving  of 
entire  carcasses  of  oxen. 

"  A  complete  collection  of  their  wools  proves,  that  if  for  the 
sake  of  the  meat  the  English  have  given  up  the  production  of  fine 
wool,  they  have  at  least,  in  the  number  and  size  of  their  animals, 
kept  up  the  quantity.  Most  of  their  breeds  have,  besides,  the  spe- 
cial property  of  being  what  are  termed  long-wools. 

"  Their  collection  of  cultivated  plants  has  been  arranged  by 
Mr  Wilson,  formerly  Director  of  the  Royal  Agricultural  College 
of  Cirencester,  and  now  Professor  of  Agriculture  at  the  Edinburgh 
University,  in  the  room  of  the  celebrated  David  Low,  who  retired 
last  year.  For  want  of  space,  the  collection  is  not  a  large  one — 
not  nearly  ecjual  in  extent  to  that  of  the  Messrs  Lawson  at  London 
in  1851,  which  contained  not  less  than  400  varieties  of  cereals — 
but  this  one  suffices.  The  principal  kinds  of  wheat,  barley,  and 
oats  cultivated  in  the  United  Kingdom  are  systematically  arranged, 
and  represented  by  bunches  of  ears  and  samples  of  the  grain ;  also 
forage  plants  and  roots.  A  ticket  bears  the  name  of  the  place 
where  each  sample  was  grown,  the  quantity  of  seed  per  bushel 
and  produce  per  acre,  with  the  weight.  They  come  mostly  from 
the  neighbournood  of  Edinburgh,  where,  in  fact,  the  best  crops  in 
Great  Britain  are  to  be  found. 

"  Botanists  characterise  seven  different  species  of  wheat,  four  of 
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which  are  of  a  superior  kind — the  common  wheat  (Triticum  acUi- 
vum)^  the  fat  or  pullet  (T.  turgidum)^  hard  wheat  (T.  durum)  ^  and 
gpelt  {T.  speUa).  The  English  grow  neither  the  hard  nor  the 
spelt.  The  former  thrives  only  in  the  more  southerly  regions,  the 
latter  is  cultivated  only  in  Switzerland  and  Germany.  Of  the 
two  remaining,  the  T.  aativum  and  the  T.  turgidum^  the  principal 
English  and  Scotch  varieties  of  these  are  now  well  known  in 
France  as  more  productive  than  our  own,  and  are  being  more  and 
more  adopted  by  the  best  cultivators  of  Flanders  and  Ficardy. 
Among  others,  I  may  mention  a  kind  of  pullet  called  common  rivet, 
which,  upon  suitably  prepared  soils,  yields  generally  30  to  40  bushels 
per  acre. 

''  One  of  the  most  marked  signs  of  bad  farming  is  indifference 
to  the  quality  of  seed.  It  is  in  the  vegetable  as  in  the  animal 
kingdom — if  much  depends  upon  attention  to  health  and  good 
food,  care  in  the  proper  selection  of  breeding  stock  is  no  less 
important.  Wh^  damaged  seed  is  sown,  if  it  be  mixed  with 
foreign  substances  and  parasitical  seeds,  or  if  it  be  imperfectly 
matured  and  degenerate,  a  deficient  harvest  must  naturally  be 
expected.  But  when,  on  the  contrary,  superior  kinds  of  carefully 
assorted,  clean,  healthy,  and  vigorous  seea  is  used,  the  benefit  is  a 
hundred-fold.  The  production  and  sale  of  good  seed  forms  a  trade 
of  itself,  as  the  article,  from  special  attention  being  directed  to  it, 
is  improved.  The  more  advanced  farming  is  in  a  country,  the 
more  profitable  will  be  its  trade  in  seed-corn. 

''  It  is  true,  this  year's  experience  has  been  unfortunate  for  corn 
of  English  origin,  which  was  being  tried  in  the  north  of  France. 
The  severity  of  the  winter,  which  exceeded  that  of  England, 
destroyed  it  by  frost.  This  is  one  proof  among  a  thousand  of  the 
necessity  for  extreme  caution  in  every  agricultural  importation, 
but  no  reason  why  the  principle  should  be  doubted.  Let  us 
endeavour  to  render  these  varieties  less  susceptible  of  injury  from 
cold,  and  let  us  select  those  among  our  own  which  are  most  pro- 
ductive: all  means  are  useful  which  tend  to  the  desired  object. 
In  certain  parts  of  France,  whilst  wheat  yields  6  or  7  bushels  per 
acre,  or  only  threefold,  a  proprietor  in  the  neighbourhood  of 
DuiJtirk,  M.  Vandercolme,  exhibits  this  year  a  wheat,  sent  to  him 
from  Australia,  which  yielded  him  70  bushels  per  acre,  or  tenfold. 
However  extraordinary  this  return,  it  does  not  appear  at  all  im- 
probable when  one  considers  the  growth  of  wheat.  This  grain,  of 
a  very  productive  variety,  and  under  most  favourable  conditions, 
has  been  known  to  produce  100  heads  of  100  pickles  each,  or 
10,000  pickles  in  all.  Pliny  speaks  of  a  sheaf  sent  to  Augustus 
containing  400  stems  from  a  single  root. 

"  The  English  varieties  of  oats  and  barley  present  similar  cha- 
racteristics. A  sample  of  oats  exhibited,  of  Tartary  white  y  gave 
85  bushels  per  acre.    All  these  plants  are  remarkable  for  the 
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strength  and  size  of  the  straw,  as  well  as  for  the  beauty  of  the  ear. 
It  is  a  matter  of  regret  that  the  roots  also  were  not  exhibited ;  it 
would  have  shown  our  farmers  to  What  a  depth  these  go  in  a  pro- 
perly worked  soil. 

^^  Among  the  forage-plant  seeds,  the  first  in  importance  is  the 
Italian  ryej^ass — Ldivmi  lUdicuTn.  This  plant  is  getting  more 
and  more  into  favour  in  England  and  Scotland,  and  increasing 
wonders  are  related  of  it.  It  is  asserted  that  it  can  be  cut  six 
times  a-year,  each  crop  measuring  4  feet  in  height,  making  24  feet 
in  all.  At  an  agricultural  meeting,  Mr  Caird,  author  of  the  Agri- 
cultural  Letters  published  in  the  Times^  having  asserted  that,  at 
Myre  Mill  farm,  Italian  ryegrass  had  vielded  25  tons  of  dry  hay 
per  Scotch  acre,  the  thing,  even  in  England,  was  looked  upon  as  an 
impossibility,  until,  upon  inquiry,  it  was  found  that,  if  not  quite 
exact,  the  assertion  was  not  very  much  over  the  mark.  That  there 
may  be  a  little  high  colouring  in  all  this  is  quite  possible  ;  but  for 
the  English  and  Scotch,  who  are  such  a  matter-of-fact  people,  to 
put  themselves  into  raptures  about  the  thing  as  they  ao,  proves 
that  there  must  be  a  great  deal  of  truth  in  these  statements.  We 
may  add  that,  for  the  attaining  of  these  great  results,  it  is  neces- 
sary to  water  with  liquid  manure. 

^'This  ryegrass  leaves  all  other  forage  plants  far  behind. 
However,  as  it  cannot  be  cultivated  everywhere,  we  find  other 
plants  in  the  collection  less  fastidious,  and  which  still  compose  the 
greater  portion  of  the  English  pastures,  natural  as  well  as  artificial. 
Such,  for  example,  are  the  clover,  so  much  esteemed  that  Ireland 
has  adopted  it  as  her  emblem;  the  ordinary  ryegrass — Lolium 
perenne — which  makes  the  famous  English  turf,  and  is  surpassed 
only  by  its  Italian  brother ;  Timothjr-grass,  called  in  France  ^/Zfofo 
dee  prSa^  fiorin^  or  Agroatis  atohnifire^  &c.,  spreading  from  the 
root  agreatia.  These  no  doubt  are  all  only  hay,  and  the  wonder  is, 
that  in  an  exhibition  of  industrial  marvels,  the  English  should  have 
thought  of  giving  a  place  to  these  humble  herbs,  which  we  trample 
under  foot ;  but  it  is  just  these  herbs  which  grow  everywhere,  and 
are  found  mingled  with  others  which  are  useless  or  hurtful,  which 
they  have  selected,  assorted,  invigorated,  and  transformed  by  culti- 
vation. This  hay  is  to  them  meat,  wool,  milk,  manure,  com,  and 
consequently  population  and  power. 

^^  Turnips,  potatoes,  beans,  and  a  few  field-beet,  complete  the 
series.  And  is  this  all !  It  is.  No  industrial  plant  ?  Not  one ; 
neither  the  sugar-beet  nor  tobacco — not  even  rape.  They  scarcely 
manage  to  have  a  few  hops ;  and  they  leave  to  Ireland  the  mono- 
poly of  flax*  Nothing  diverts  them  from  their  favourite  alternate 
crops,  which  tends  to  increase  to  an  indefinite  extent  the  production 
of  meat  and  com,  and  which  they  pursue  with  that  fixedness  of 
purpose  which  characterises  the  race." 

The  agricultural  products  of  France,  as  might  be  expected. 
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appeared  to  great  advantage  on  this  occasion,  great  exertions 
having  evidently  been  made  that  every  article  of  value  should  be 
represented,  and  displayed  in  the  most  attractive  form.  And  here 
it  seems  important  to  give  greater  prominence  and  generality  of 
application  to  a  remark  made  by  M.  de  Lavergne,  in  the  following 
extract,  in  reference  to  France.  The  extent  and  brilliancy  of  dis- 
play made  by  any  particular  country,  on  such  an  occasion  as  this, 
must  not  be  regs^ed  of  itself  as  a  test  of  its  agricultural  progress, 
or  even  as  a  satisfactory  proof  of  its  agricultural  capabilities. 
Crops  of  difficult  culture,  and  of  the  finest  quality,  may  be  reared 
in  certain  favoured  localities  in  a  country  which  is  quite  incapable 
of  producing  them  on  a  scale  of  any  extent ;  and  even  this  may 
be  attained  only  by  an  exertion  of  care,  and  at  an  expense,  which 
forbid  the  idea  of  them  ever  becoming  objects  of  agriculture,  pro- 
perly so  called.  These,  in  fact,  form,  as  M.  de  £avergne  truly 
remarks,  the  exceptional  casea  We  could  rear  vines  in  England, 
and  Indian-corn  even  in  Scotland,  in  sufficient  perfection  to  make 
a  respectable  appearance  at  an  exhibition;  but  no  one  would 
attempt,  from  that  circumstance,  to  represent  these  as  capable  of 
being  introduced  among  the  staple  productions  of  the  country. 
Such  limited  products — quite  sufficient  to  answer  the  purposes  of 
an  exhibition — are  the  result  of  a  species  of  horticulture  rather 
than  of  agriculture ;  and  they  are  calculated  to  prove  deceptive  as 
to  the  state  and  capabilities  of  a  country,  unless  we  connect  them 
with  statistical  details,  and  make  ourselves  acquainted  with  the 
circumstances  under  which  they  were  produced.  These  remarks 
apply  to  certain  other  countries  perhaps  even  more  forcibly  than  to 
France. 

^^  The  exhibition  of  French  agricultural  products  presents  quite  a 
different  appearance  from  that  of  Britain.  Here,  on  the  contrary, 
variety  is  the  dominant  feature ; — wools,  silks,  grain,  oil,  wines, 
vegetables,  fruits,  textile  plants,  dyes,  saccharine  matters— to  con- 
tinue the  enumeration  would  be  endless. 

'^  Nothing  shows  the  French  genius  in  a  more  favourable  light 
than  an  exhibition :  there,  in  fact,  the  quantity  of  a  commodity 
does  not  count,  the  quality  and  novelty  are  everything.  The 
French  Exhibition  is  vastly  more  brilliant  than  the  English; 
unfortunately,  however,  all  these  fine  appearances  conceal  an  infe- 
riority in  natural  wealth,  because  all  these  valuable  commodities 
are  only  exceptions.  To  give  an  example :  One  of  the  finest  col- 
lections is  from  the  school  farm  of  Faillerots,  in  the  Lower  Alps. 
Beside  a  valuable  species  of  wheat  called  touzdle  blanche^  which 
gives  probably  the  finest  flour  known,  one  sees  magnificent  speci- 
mens of  vegetables  and  dried  fruits,  madder,  oils,  splendid  cocoons 
(silk),  liqueur  wines — in  fact,  everything  that  betotens  the  richest 
cultivation.  Yet  the  province  from  whence  these  wonderful  pro- 
ductions come  is  the  poorest  in  France,  and  one  of  the  poorest  in 
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Europe ;  one  half  of  the  land  remains  absolutely  uncultivated,  and 
the  other  half  can  scarcely  maintain  a  scanty  and  diminishing 
population. 

"After  saying  this,  I  readily  acknowledge  all  the  remarkable  con- 
tests of  our  a^ncultural  exhibition.  With  respect  to  the  cereals, 
I  have  already  alluded  to  M.  Vandercolme,  and  could  mention 
many  others.  From  every  part  of  France  there  have  been  sent 
specimens  of  wheat,  barley,  oats,  maize,  and  even  the  most  beauti- 
ful rice.  The  wools,  silks,  oils,  and  wines,  deserve,  for  the  most 
part,  similar  praise.  Among  the  industrial  crops,  the  beet  occu* 
pies  more  than  ever  the  first  rank.  Not  sugar  only,  but  also 
alchohol,  is  produced  now  from  this  valuable  root,  through  the 
genius  of  our  inventors ;  and  it  gives  these  valuable  products,  more- 
over, with  scarcely  any  loss  to  its  feeding  purposes.  After  abstrac- 
tion of  the  saccharine  matter,  the  pulp  is  still  available  for  the 
maintenance  of  a  large  number  of  cattle,  and  in  this  way  gives 
back  to  the  land  most  of  the  element  it  had  abstracted. 

"  Our  largest  agricultural  establishments  are  employed  upon  the 
beet.  In  the  department  of  the  Pas-de^Calais,  one  single  farmer, 
M.  Crespel  de  Lisse,  grows  2500  acres  of  beetroot  every  year, 
feeds  1000  head  of  cattle  upon  the  pulp,  and  in  this  way  produces 
sufficient  manure  to  grow  upwards  of  3000  quarters  of  com :  there 
is  nothing  of  the  kind  in  England  upon  such  a  large  scale.  In 
the  department  of  the  Oise,  a  company  is  established  at  Dresles, 
with  a  capital  of  ee30,000,  for  carrying  on  a  similar  concern ;  last 
year  they  grew  1200  acres  of  beet  from  which  they  made  sugar 
and  alcohol,  and  with  the  pulp  fed  I  do  not  know  how  many  ani- 
mals, harvested  1000  quarters  of  wheat,  and  after  disbursements 
and  receipts  to  the  amount  of  several  millions  of  francs,  divided,  as 
I  have  been  told,  15  per  cent  upon  the  amount  of  the  shares.  The 
State  has  its  share  of  these  enormous  productions,  as  an  hectare 
(2^  acres)  of  beet  pays  to  the  revenue  for  duty  upon  the  home- 
grown sugar  nearly  a  thousand  francs  (£40) ;  and  yet  sugar  is 
lower  in  price  than  ever.  Such  are  the  wonders  achieved  by 
modem  chemistry. 

"  And  now  for  the  reverse  of  the  picture :  beautiful  as  is  this  crop, 
it  has  narrow  enough  limits.  At  most  it  occupies  one  thousandth 
part  of  the  soil,  and  may  hardly  be  extended  further.  Hitherto 
it  has  not  succeeded  in  the  southern  half  of  France ;  it  answers 
only  in  the  rich,  fresh,  (fraiche)  deeply-cultivated  lands.  It  requires 
enormous  capital  to  begin  with,  and  oftentimes  to  be  renewed,  for 
the  establishing  of  sugar-houses  and  distilleries,  and,  what  is  still 
more  serious,  the  outlet  for  the  produce  is  not  unlimited.  It  is 
only  owing  to  the  grape  disease  that  beetroot  spirit  obtains 
favour ;  should  the  disease  disappear,  this  branch  of  production 
will  stand  a  chance  at  least  of  being  seriously  interfered  with.  As 
regards  the  sugar,  there  is  no  certainty  that  the  price  will  not 
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still  further  decline,  and  it  is  not  to  be  compared,  for  importance 
of  consumption,  to  articles  of  food.  The  true  object  of  agriculture 
— its  secure  basis — is  the  production  of  meat  and  bread. 

^^  On  the  same  grounds  the  other  industrial  crops  are  still  more 
open  to  attack.  Like  others,  I  can  admire  those  specimens  of  to- 
bacco, flax,  colza,  and  madder,  but  sometimes  ask  myself  if  the 
labour  and  manure  expended  on  them  might  not  be  ipore  use- 
fully employed.  Their  chief  fault  is  that  of  always  drawing  the 
attention  of  our  cultivators  to  the  exhausting  rather  than  towards 
the  fertilising  crops.  One  could  never  suppose,  in  looking  at  all 
these  valuable  productions,  that  the  country  growing  them  has 
been  suffering  from  a  state  of  inveterate  scarcity  during  the  last 
three  years,  and  that  in  ordinary  harvests  it  can  scarcely  feed  its 
own  population,  which  is  half  as  dense  as  that  of  England.  Such, 
nevertheless,  is  the  case.  There  are  many  things  which  go  to 
cause  this  anomaly,  and  I  may  ask,  is  this  taste  for  exceptional 
crops  of  no  benefit  ?  Less  exclusive  than  the  English,  I  readily 
admit  these  beautiful  productions  as  the  crowning  point  of  a  high 
state  of  agriculture.  I  would  only  wish  to  remind  that  they  can 
be  only  incidental  to  it :  the  basis  of  farming  lies  elsewhere,  and  it 
is  certain  we  must  have  neglected  this,  since  we  do  not  attain  the 
object  that  it  has  in  view. 

'^  I  have  spoken  of  France  immediately  after  Great  Britain, 
having  been  led  to  do  so  from  a  feeling  of  nationality  ;  '^  dear,  dear 
land,'"  as  Shakespeare  says.  But  in  justice  I  should  have  put 
before  ourselves  those  countries  which,  without  quite  coming  up 
to  England,  are  nevertheless  superior  to  us.  Belgium,  Holland, 
Switzerland,  Saxony,  Lombardy,  and  Bohemia,  form  a  group  of 
75,000,000  acres,  which  for  production  come  very  near  to  Great 
Britain.  These  have  a  population  equal  to  an  average  of  40  to 
100  acres,  whilst  ours  is  only  27.  France  in  reality  occupies  only 
the  third  rank." 

Of  the  countries  just  alluded  to,  Belgium,  Holland,  and  Switzer- 
land contributed  but  little  to  the  Exhibition ;  but  the  two  latter  sent 
specimens  of  what  they  value  most,  their  superb  cattle.  Saxony 
was  represented  by  the  most  beautiful  of  her  agricultural  produc- 
tions, fine  wool  from  the  famous  Negretti  breed.  We  scarcely 
expected  that  Italy  would  have  held  so  respectable  a  rank  as  that 
which  our  author  is  disposed  to  assign  to  her ;  we  cannot  withhold 
his  remarks  on  that  country,  the  more  especially  as  they  admit  of 
being  comprised  within  a  narrow  space. 

"  Deducting  Lombardy,  the  rest  of  Italy  takes  its  place  with 
France  in  the  third  rank.  Upon  some  points  of  this  penin- 
sula, as  the  neighbourhood  of  Genoa,  and  the  duchy  of  Lucca, 
cultivation  has  attained  a  high  degree  of  perfection;  upon 
others,  as  Sardinia  and  Sicily,  it  languishes  in  a  sad  degree. 
Upon   the  whole,  the  agricultural  development  may  be  pretty 
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much  the  same  as  with  us,  and  the  fixed  population  is  more 
numerous.  This  is  what  remains  to  Italy  of  its  ancient 
splendour.  Had  it  not  been  for  the  Georgophile  Academy  of 
Florence,  which  has  contributed  a  complete  collection  of  the  pro- 
ductions of  Tuscany,  Italian  agriculture  would  have  been  unrepre- 
sented at  the  Exhibition ;  it  present  condition  is,  nevertheless,  not 
to  be  despised,  and  although  it  may  have  nothing  new  to  teach 
us,  the  name  of  Italy  ought  never  to  be  passed  over  when  the  ques- 
tion is  one  of  the  progress  {ceuvrea)  of  civilisation.  It  is  not  so 
long  ago  since  Italian  agriculture  was  the  first  in  Europe.  Ch&- 
teauvieux  and  Sismondi  have  mentioned  it  in  the  most  enthusiastic 
terms.  Sismondi^s  picture  of  it,  we  now  know,  was  highly  colour- 
ed ;  he  had  taken  one  point,  the  valley  of  Bievoli,  as  a  type  of  the 
whole  country,  and  bis  natred  to  the  system  of  farming,  regardless 
of  expense  {SLprix  c^W^^nQ,  which  prevailed  in  England,  made 
him  blind  to  the  defects  of  the  mftayage  practised  in  Tuscany. 
The  publication  of  MM.  Bidolfi,  in  the  doings  of  the  Georgo- 
philes,  leaves  no  doubt  as  to  his  mistakes.  Tnere  remains,  not- 
withstanding, much  truth  in  what  he  has  written;  and  if  the  adop- 
tion of  the  quadrennial  rotation,  the  development  of  machinery,  of 
chemistry  and  other  sciences,  as  ajjplied  to  agriculture,  and  the  ac- 
cumulation of  capital,  have  ended  in  raising  English  agriculture  to 
such  a  height ;  if  France,  during  thirty  years  of  peace  and  libertv, 
has  made  up  for  previous  lost  time,  it  is  no  less  certain  that  Italy 
had  the  leaa  not  only  in  the  fifteenth  and  sixteenth  centuries,  but 
in  times  more  recent.  Neither  must  we  forget  that  Lombardy, 
although  detached  by  conquest,  is  naturally  a  part  of  the  penin- 
sula. France  and  Italy  finish  the  series  of  countries  tolerably  well 
cultivated,  and  as  the  whole  of  their  territory  is  not  in  an  equal 
state  of  advance,  the  quota  that  they  together  contribute  may  be 
estimated  at  100,000,000  of  acres  out  of  260,000,000  in  the 
whole  of  Europe,  which  produce  pretty  much  what  they  ought 
to  yield  in  the  present  state  of  agricultural  knowledge." 

From  the  countries  that  have  been  mentioned,  we  reach  the 
other  countries  of  Europe  by  a  considerable  descent,  till  we  come 
to  Turkey  and  Greece,  which  may  be  said  to  occupy  the  lowest 
grade  of  the  agricultural  scale.  "  Wherever  a  Turk  sets  his  foot," 
says  a  Syriac  proverb,  "  the  land  remains  barren  for  a  hundred 
years.''  Let  us  hope  that  a  new  era  in  her  history  will  soon  com- 
mence ;  and  as  her  inhabitants  have  shown  themselves  able  to  cope 
with  the  most  formidable  in  the  arts  of  war,  the  time  will  soon 
come  when  their  beautiful  land, 

Rent  by  no  rarsge  sare  the  gentle  plough, 

Will  afford  them  the  opportunity  of  proving  that  they  can  rival 
the  most  industrious  in  the  arts  of  peace.  Our  author's  notice 
of  Greece  is  quite  pathetia 
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"  Poor  and  little  Greece  has  offered  its  contingent  5  but  unfor- 
tunately the  finest  part  of  her  productions  consists  in  their  names — 
com  from  Sparta,  barley  from  Thebes,  maize  from  Olympia,  beans 
from  Argos,  pulse  from  Mantinea,  madder  from  Skyro,  almonds 
from  ^gina,  silk  from  Messina,  tobacco  from  Epidaurus,  raisins 
from  Corinth,  honey  from  H3anettus,  Piraean  wines  and  Athenian 
olives.  It  is  impossible,  while  reading  these  names  upon  a  humble 
ticket,  not  to  feel  their  magical  effect.  The  greater  their  past 
history,  the  more  distressing  does  .their  present  appear.  A  frag- 
ment scarcely  detached  from  Turkey,  Greece  still  bears  the  fatal 
impress  of  centuries  of  oppression.  True,  she  has  for  some  years 
enjoyed  liberty ;  but  what  can  a  quarter  of  a  century  effect  in 
the  reparation  of  such  a  long  period  of  depredations?  Almost 
eyerywhere  eyen  the  soil  has  been  destroyea,  and  the  bare  rock 
exDosed." 

M.  de  Lavergne  should  haye  added  that  the  honey  of  Mount 
Hymettus  was  pronounced  by  the  jurors  the  best  in  the  Exhibition — 

And  BtiU  its  honied  wealth  Hymettas  yields. 

Could  their  decision  be  impartial  ?  For  our  own  part,  we  could 
not  haye  trusted  M.  de  Lavergne  in  the  case.  Under  any  other 
name  it  could  not  havQ  been  so  sweet,  for  the  imagination,  which 
gives  a  bias  to  our  judgment  in  so  many  things,  would  not  then  have 
been  enlisted  in  its  favour. 

The  display  of  agricultural  implements  was  extensive,  there  being 
no  fewer  than  about  350  exhibitors,  and  many  of  these  contribut- 
ing several  different  articles.  They  seem  to  have  been  of  a  very 
mixed  character  in  point  of  merit ;  and  although  it  would  be  scarce 
justifiable  to  say  that  there  was  nothing  new  to  be  seen,  still  there 
was  nothing  strikingly  novel  in  principle,  or  likely  to  afford  an 
important  addition  to  our  means  of  culture.  Of  all  agricultural 
implements,  we  would  naturally  suppose  the  plough  to  have  reached 
the  greatest  perfection ;  but  so  far  is  this  from  being  the  case,  that 
we  scarcely  nnd  two  nations  agreed  as  to  what  constitutes  its  most 
perfect  form.  It  is  often  constructed  in  such  a  manner  as  to  in- 
crease rather  than  diminish  the  required  amount  of  manual  labour ; 
and  in  some  parts  of  the  Continent  it  seems  to  have  changed  its 
character  but  little  since  primitive  times.  There  probably  never 
can  be  produced  a  model  plough,  fitted  for  general,  much  less 
universal,  adoption;  it  must  ever  vary,  in  accommodation  to 
the  varying  habits  of  diffei*ent  people,  and  the  varying  character 
of  different  countries.  Here  it  is  pre-eminently  true  that  what- 
ever is  is  right ;  its  existence  may  oe  assumed  as  a  proof  of  its 
excellence,  under  the  circumstances  in  which  it  is  required  to  act ; 
and  hence  it  is  that  we  shall  probably  long  continue  to  witness  im- 
plements of  this  kind,  which  deviate  so  widely  from  our  received 
notions  of  mechanical  propriety. 

"  Of  all  implements,''  says  M.  de  Lavergne,  "  the  most  neces- 
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sary  is  the  most  diflScult  to  perfect ;  there  is  not  such  a  thing  as  a 
perfect  plough,  and  it  is  very  doubtful  if  it  be  possible  to  find  one 
which  shall  satisfy  every  condition.  However,  as  attempts  have 
failed  hitherto  to  find  a  substitute  for  this  primitive  implement,  we 
must  continue  to  use  it,  while  we  improve  it  as  much  as  possible. 
All  the  ploughs  were  tried  by  the  jury ;  those  which  did  apparently 
the  best  work  with  the  least  draught  were, — the  English  Howard^ 
the  American  Bingham,  the  Belgian  Odeurs^  and  the  French  Fri" 
gnon.  As  the  experiment  showed  no  very  marked  superiority  in 
any,  it  is  probable  that  each  nation  will  keep  to  its  own.  That 
which  is  defective  and  imperfect  in  the  work  of  the  plough  has  to 
be  supplied  by  other  implements;  as  scarifiers,  diggers  {fouilleimrs), 
harrows,  and  rollers.  For  these  the  superiority  of  the  English  is 
incontestible.  Nothing  can  match  Garrett's  binease^  Coleman's 
weeder,  and  the  Norwegian  harrow  and  clod-crusher  of  Crosskill. 
These  superior  implements  are  now  copied  in  France,  as  far  as  the 
high  price  of  iron  and  the  means  of  our  cultivators  admit.'' 

The  manner  in  which  the  practical  trials  of  the  different  imple- 
ments were  conducted,  was  not  in  all  cases  of  a  very  satisfactory 
character,  and  it  was  protracted  and  irregular.  It  is  gratifying 
to  know  that  the  English  ploughs  sustained  well  their  reputation, 
and  in  one  point  of  view  may  be  said  to  have  increased  it  The 
dynameter  showed,  that  while  it  required  only  a  force  equal  to 
17*01  to  turn  over  a  certain  quantity  of  earth  in  a  certain  time 
with  the  best  English  plough,  it  required  a  force  of  more  than  27* 
to  do  the  same  work  with  the  best  French  one,  and  32*3  with  the 
best  Belgian  plough.  Many  other  ploughs  were  tested,  some  re- 
quiring a  force  of  60, 80,  and  indeed  nearly  100,  so  that,  practically, 
one  horse  with  the  English  plough  would  be  as  efficient  as  four  or 
five  horses  attached  to  some  of  the  other  plougha* 

The  grand  problem  of  steam  cultivation  can  scarcely  be  said  to 
have  made  any  further  advance  to  solution  by  what  appeared  at 
this  Exhibition.  It  is  an  object,  however,  which  seems  to  be  con- 
stantly kept  in  view  by  all  parties,  and  there  is  no  reason  to  des- 
pair of  it  being  ultimately  attained.  M.  de  Lavergne  is  of  opinion 
that  no  one  has  hitherto  come  nearer  the  mark  than  M.  Guibal  of 
Castres  (Tarn),  whose  defonceuse^  or  deep-digger,  has  reappeared 
at  the  Exhibition.  It  is  an  enormous  cast-iron  roller,  armed  with 
slightly-curved  iron  teeth  of  about  twelve  inches  in  length,  which 
act  like  a  congeries  of  pickaxes.  When  tried  before  the  jury,  the 
defonceibse  gave  rise  to  considerable  discussion  :  it  requires  a  great 
amount  of  power,  and  its  work  did  not  appear  to  be  very  perfect. 
In  the  south,  however,  after  repeated  trials,  the  opinion  of  it  is 
more  and  more  favourable,  and  it  deserves  to  be  kept  in  view. 

"  The  English   straw-choppers   and  root-cutters,"  says   M.   de 

*  Wilsom'h  Led.,  p.  8. 
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Lavcrgne,  "  have  tbis  year  been  beaten  by  those  of  Belgium  and 
Baden.  On  the  other  hand,  the  English  haymaker  (faneibse)  has 
gained  universal  applause.  This  beautiful  machine  turns  over  the 
hay  of  2^  acres  per  hour,  and  thus  does  the  work  of  fifteen  or 
twenty  haymakers.  The  drain-tile  machine  of  Whitehead  main- 
tains its  superiority,  and  was  one  of  the  things  which  attracted  most 
attention.  An  Austrian  invention  forseparating  maize  from  the  husk 
{Sgrenoir  de  mats)  also  received  merited  attention. 

"  Thrashing-machines  have  been  long  known  in  France ;  in 
many  of  our  provinces  no  other  method  is  followed.  In  Lorraine 
and  Burgundy  they  are  in  use  amongst  the  smallest  cultivators, 
and  they  are  beginning  to  adopt  them  also  in  the  west.  These 
unpretending  machines,  which  cost  from  0^12  to  eP20,  to  thrash 
about  5  bushels  per  hour,  have  scarcely  dared  to  show  themselves 
at  the  Exhibition  ;  notwithstanding,  they  are  the  most  numerous, 
and  consequently  the  most  useful  instruments  we  have.  True, 
they  cannot  stand  comparison  with  the  powerful  engines  of  Eng- 
land and  America.  In  the  trial  which  came  off  at  Trappes,  it 
was  Pitt's  American  machine  which  carried  the  day,  thrashing  and 
cleaning  40  bushels  of  com  in  the  hour,  against  the  English  ma- 
chine by  Clayton  22,  and  the  French  one  of  Duvoir  14  bushels. 
The  low  result  obtained  by  the  last  is  owing  to  the  quantity  of 
straw  it  manages,  a  qualification  which  has  its  value  in  the  estima- 
tion of  the  farmers  about  Paris.  It  must  certainly  answer  its  pur- 
pose, since  themanufacturer  has  already  delivered  nearly  900  of  them. 

^^  Here  then  we  have  the  Americans  already  taking  the  lead  for 
thrashing.  Pitt's  machine  comes  from  Buffalo  (New  York  State), 
a  town  with  50,000  inhabitants,  which  has  sprung  up  within  the 
last  forty  years.  Highly  successful  as  its  performance  appears  to 
be,  it  has  been  surpassed  in  the  United  States.  I  do  not  know 
why  we  have  not  seen  at  the  Exhibition  the  machine  of  Mr  Moffat, 
agricultural  implement  maker  of  Piqua  (Ohio),  which  was  tried 
last  year  at  Tiptree  Hall,  and  which,  we  are  told,  thrashed  and 
cleaned  74  bushels  per  hour ;  and  what  is  more  wonderful  is,  it 
requires,  they  say,  only  a  4-horse  power,  and  costs  without  the  en- 
gine only  £45.  We  hope  Mr  Moffat  will  not  disappoint  us  at 
next  year  s  Exhibition." 

Reaping-machines  necessarily  attracted  much  attention,  and 
they  appear  to  have  given  greater  satisfaction  than  on  many  other 
similar  occasions. 

'*  The  grand  success  of  the  present  year,"  says  our  author,  "  the 
leading  feature  in  this  vast  competition,  open  to  the  whole  world, 
is  the  reaping-machine.  There  is  now  no  longer  any  doubt  that 
the  instrument  which  is  to  save  man  the  most  toilsome  of  his 
labours  is  discovered,  and  has  nearly  reached  its  perfection. 
America  again  has  the  credit,  if  not  of  inventing,  at  all  events  of 
executing  better  than  others  this  emancipating  implement.     I  'can* 
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not  describe  the  feeling  which  came  over  me  when  I  saw  the  com 
fall  and  range  itself  in  swathes  as  the  machine  went  along.  A 
man  conveniently  seated  drives  the  horses  which  draw  the  machine. 
In  some  cases  another  man  is  employed  to  rake  up  the  corn,  but 
this  interference  is  not  necessary ;  and  so  in  this  instance,  which 
did  perfectly  Veil  without  him.  M'Cormick's  machine  from  Chi- 
cago (Illinois)  reaps  120  squai*e  yards  per  minute,  or  nearly  an 
acre  and  half  per  hour.  It  is  the  best  as  well  as  the  oldest,  for  it 
appeared  at  the  Great  Exhibition  of  1851  in  London,  where  at 
that  time  it  presented  some  defects  which  have  since  been  re- 
medied. M^Cormick  sells  2000  of  these  per  annum,  at  £30 
apiece.  The  town  of  Chicago,  which  sends  us  thb  happy  revolu- 
tion, was  a  desert  fifteen  years  ago. 

'^  France  can  claim  some  participation  in  the  solution  of  this  pro- 
blem. Among  the  reaping-machines  tried  this  year  was  one  in- 
vented and  manufactured  in  France  by  M.  Coumier,  a  mechanist 
of  St  Romans  (Is^re).  It  possesses  some  defects,  but  these  are  of 
easy  correction ;  but  it  has  this  advantage,  that  it  is  worked  with 
one  horse  ;  and  I  have  no  doubt,  with  a  tolerable  demand  for  the 
article,  that  it  could  be  supplied  at  the  price  of  £20.  What  is  such 
an  expense  compared  to  the  fears,  delays,  vexations,  and  expenses 
which  harvest-time  involves  ?  It  may  be  contended  that  the  idea 
did  not  suggest  itself  to  M.  Cournier  until  after  the  appearance  of 
M'Cormack's  and  Bell's  machines ;  but  I  mav  mention  one  thing 
which  more  clearly  establishes  a  certain  right  of  priority  in  our 
favour,  which  is,  that  a  reaping-machine,  very  similar  to  the  one  in 
question,  was  invented  and  published  ten  years  ago  by  M.  Constant 
of  Kebecque,  a  landed  proprietor  at  Poligny  (Jura),  and  brother  of 
Benjamin  Constant.  I  have  considered  it  only  fair  to  recall  this 
circumstance,  as  people  generally  seem  to  be  ignorant  of  it." 

M.  de  Lavergne  does  not  absolutely  claim  for  America  the  in- 
vention of  the  reaping-machine,  and  we  think  that  he  might  have 
hesitated  a  little  before  speaking  of  M^Cormick's  instrument  as  if 
there  were  no  competitor  in  the  field  worthy  of  being  named  with 
it.  He  is  well  aware  of  the  fact  that  there  is  such  a  competitor, 
alleged,  on  the  strongest  grounds,  to  be  of  prior  invention,  and 
which  has  often  carried  off  the  palm  in  similar  contests.  We 
believe  that  the  American  machines  appeared  on  the  present  occa- 
sion to  very  great  advantage ;  but  the  few  trials  made  are  quite 
inadequate  to  secure  for  them  the  superiority  here  claimed.  It  is 
not  above  two  years  since  M.  de  Lavergne  made  a  comparison 
between  Bell's  and  M'Cormick's  machines  in  the  following 
terms : — "  Independently  of  its  national  origin.  Bell's  machine 
appears  to  possess  a  real  superioritv  over  its  American  rivals. 
Besides  the  driver  to  look  after  the  horses,  M'Cormick's  machine 
requires  a  man  to  gather  off  with  a  rake  the  com  cut  by  the  cut- 
ting apparatus,  whilst  in  that  of  Bell's  this  work  is  done  by  the 
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machine  itself.  As  to  the  accuracy  of  the  work,  it  is  said  to  be 
superior,  and  this  is  very  necessary ;  for  M'Cormick's  machine, 
the  only  one  I  have  seen  working,  left  a  good  deal  of  straw,  and 
often  a  good  many  ears  of  com,  on  the  ground."  *  But  the  jury 
on  the  agricultural  implements  of  the  Parisian  Exhibition  have 
not  only  assigned  a  superiority  to  M^Cormick's  machine  —  as  the 
trials,  we  doubt  not,  in  this  instance^  warranted — but  they  have 
appended  to  the  announcement  of  their  award  a  declaration  that 
it  is  the  model  after  which  all  other  reaping-machines  have  been 
constructed.  They  designate  M'Cormick  ^^  the  inventor  of  the 
reaping-machine  which  has  operated  best  in  all  the  trials,  and 
which  is  the  type  after  which  all  other  reaping-machines  have 
been  made,  with  various  modifications  which  have  not  altered  the 
principle  of  the  discovery."  Such  as  are  well  acquainted  with  the 
history  of  this  invention,  as  the  readers  of  this  tJoumal  have  had 
an  opportunity  to  become,  are  not  likely  to  acquiesce  in  the  accu- 
racy of  this  deliverance.  It  is  not,  however,  our  intention  to  enter 
into  this  question  on  the  present  occasion.  Suffice  it  to  say,  that 
M^Gormick's  first  patent,  as  he  himself  states,  was  granted 
June  24,  1834:  the  Hev.  Patrick  Bell  produced  his  reaper  in 
1826.  Various  accounts  of  the  latter  have  appeared  in  this 
Journal ;  among  others,  one  of  great  interest  from  the  inventor's 
own  pen.  If  the  French  jurors  have  been  furnished  with  new 
evidence  which  has  altered  the  complexion  of  the  case,  they  will 
probably  not  withhold  from  the  public  the  means  of  determining 
to  whom  the  honour  of  this  important  invention  rightfully  belonga 
Meanwhile,  a  simple  assertion,  even  from  a  quarter  so  respectable, 
onght  not  to  disturb  the  conviction,  which  was  previously  enter- 
tained on  the  subject. 

Even  if  the  reaping-machine  were  in  a  more  efficient  state  than 
it  is,  France  is  not  in  a  condition  to  derive  from  it  its  full  benefit. 
Agriculture  must  have  reached  a  considerable  degree  of  advance- 
ment before  it  can  be  introduced  with  efi*ect  Fields  must  be 
enlarged,  the  surface  must  be  levelled,  freed  from  stones  and  other 
obstructions.  These  are  conditions  which  it  will  more  readily  meet 
with  in  Britain ;  and  we  have  little  doubt  but  that  the  machine 
will  in  time  be  improved  to  a  much  lighter  and  more  manage- 
able implement,  and  supersede  any  other  means  now  employed  in 
this  conntrv  for  cutting  com  crops.  Many  other  French  reaping- 
machines,  besides  that  mentioned  by  M.  de  Lavergne,  are  intended 
for  one  horse ;  but  there  are  also  several  others  designed  to  be  put 
in  motion  by  the  hand.  These  are  constructed  on  various  prin- 
ciples, some  of  them  with  cutters  like  Bell's.  It  may  be  asserted 
of  these  hand-machines  generally,  that  they  do  not  execute  more 
work  than  the  common  scythe,  and  in  some  cases  not  so  much. 

•  See  Na  XLII.  of  this  Journal  (New  Series),  p.  165. 
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It  is  possible,  however,  that  thej  may. be  rendered  capable  of  per- 
forming their  task  with  greater  ease  to  the  labourer ;  and  tnese 
experiments  are  interesting  as  showing  that  the  reaping-machine 
need  not  necessarily  be  the  massive  and  ponderous  structure  which 
it  is  usually  thought  necessary  to  make  it. 

The  manufacture  of  agricultural  implements  had  evidently  been 
making  progress  in  France  before  the  opening  of  the  Exhibition, 
and  it  will  no  doubt  now  advance  with  accelerated  speed.  "  There 
are  150  of  our  own  exhibitors  in  this  class/'  says  M.  de  Lavergne, 
^^  and  not  nearly  all  our  ateliers  are  represented.  One  of  our  oldest 
and  most  important  factories,  that  which  still  goes  by  the  name  of 
Dombasle,  has  sent  nothing ;  and  a  whole  host  of  country  cart- 
wrights,  who  begin  to  make  the  improved  implements  very  well, 
are  also  wanting.  To  make  up  for  this,  the  agricultural  schools 
of  Grignon  ana  Grand-Jouan,  the  school-farm  of  Mesnil-Saint- 
Firmin,  the  agricultural  colony  of  Mettray,  and  the  ateliera  of  our 
most  celebrated  constructors,  have  furnished  a  remarkable  con- 
tingent. Notwithstanding  these  persevering  efforts,  the  English 
and  American  machines  still  carry  the  day.  The  Belgians,  too, 
with  their  agriculture  more  parcelled  out  than  ours,  have  found 
means  to  surpass  us  in  some  respects.  Among  other  nations,  the 
famous  Agricultural  Institution  of  Hohenheim  (Wiirtemberff)  con- 
tributes a  complete  collection  of  its  implements,  which  shocud  give 
us  some  useful  hints.^' 

One  important  privilege  is  likely  to  be  gained  by  such  imple- 
ments and  machines  as  were  successful  in  the  competitions.  The 
jury  unanimously  resolved  to  memorialise  the  Minister  of  Finance, 
that  their  importation  should  be  permitted  at  a  greatly  reduced 
rate  of  duty.  They  may  in  this  way  obtain  a  monopoly  of  the 
market,  to  the  exclusion,  in  some  cases,  of  others  superior  to  them- 
selves, but  which  happened  not  to  be  exhibited.  The  gi*eat 
expense  of  English  implements  will  be  a  serious  obstacle  to  their 
extensive  introduction  into  France ;  imperfect  copies  of  them  will 
be  employed  instead.  Along  with  the  highly-finished  article 
necessary  to  do  justice  to  the  perfection  of  tlieir  workmanship,  it 
would  have  better  answered  the  requirements  of  the  Continent,  if 
specimens  had  been  sent  on  which  no  more  labour  had  been 
expended,  and  no  more  expensive  material  used,  than  was  abso- 
lutely necessary  to  the  efficiency  of  the  implement.  In  this  way 
both  parties  would  have  been  benefited  to  a  greater  extent  than 
they  are  now  likely  to  be,  and  the  beauty  of  our  workmanship 
would,  at  the  same  time,  have  had  an  equal  opportunity,  as  now, 
of  asserting  its  pre-eminence. 

It  is  impossible  to  reflect  on  the  results  of  the  comparative  sur- 
vey to  which  such  exhibitions  invite,  and  which,  at  the  same  time, 
they  partly  afford  the  means  of  enabling  us  to  make,  without  being 
struck  with  the  immense  agricultural  capabilities  of  Europe,  and 
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her  consequent  power  of  supporting  a  vast  increase  of  populatioiu 
Her  resources,  over  a  great  part  of  the  Continent,  are  not  only 
nndeveloped,  but  they  can  scarcely  be  said,  in  many  cases,  to  have 
been  touched  on  ;  not  only  is  the  mine  imperfectly  wrought,  it  has 
scarcely  been  opened.  ^'  Europe  itself,*'  says  M.  de  Lavergne, 
^^  could  supply  with  the  most  common  agricultural  products  five 
or  six  times  the  number  of  her  present  population.  Taking  the 
condition  of  Belgium  and  England  at  the  present  day  as  the 
maximum,  the  rest  of  Europe  has  an  immense  stride  to  mak  ere  it 
can  come  up  to  them.  Italy  and  Germany  might  increase  their 
population  one-third ;  France  might  double  hers ;  Spain,  Portu- 
gal^ Hungary,  Poland,  and  Prussia,  triple  theirs;  Turkey  and 
Russia  multiply  theirs  tenfold ;  and  supposing,  which  is  the  case, 
that  Belgium  and  England  are  still  capable  of  progress,  a  far  wider 
career  lies  open  to  the  other  countries." 

Its  agricultural  career  has  almost  yet  to  be  entered  upon.  The 
most  effective  means  of  production  are  yet  to  be  put  in  operation, 
and  most  of  these  are  within  its  reach.  A  vast  extent  of  territory, 
almost  ready  for  the  plough,  lies  hitherto  untouched ;  an  improved 
cultivation  of  that  which  has  been  already  reclaimed ;  the  applica- 
tions of  science ;  the  resources  of  art ;  the  results  of  experience, 
tested  by  those  who  have  gone  before  in  the  same  career  of 
improvement; — such  are  the  means  of  success,  ample  and  certain, 
in  a  pursuit  the  most  essential  to  the  welfare  of  man.  Why  have 
they  hitherto  been  so  little  available,  and  likely  still  to  be  turned 
to  most  inadecjuate  account  ?  Alas !  it  is  another  of  the  many 
instances  in  which  man  mars  the  plans  of  nature,  and  perverts  the 
provision  Providence  has  made  for  his  comfort. 

**  It  is  not  fertility  that  renders  a  country  productive,"  sayg 
Montesquieu  ;  "  it  is  liberty  J  "  A  more  striking  proof  of  this 
assertion — a  more  instructive  commentary  on  this  text — could  not 
be  furnished  than  by  an  exhibition  like  this.  Give  us  the  political 
condition  of  a  country,  and  we  can  without  difficulty  predicate  the 
state  of  its  agriculture.  What  nations  enjoy  the  greatest  amount 
of  political  liberty  ?  If  we  say  Great  ^Britain  and  the  United 
States,  we  find  them  also  unsurpassed  in  agriculture.  Look  at  the 
most  despotic — there  it  makes  no  progress,  and  has  often  to 
struggle  for  existence.  Russia  seems  to  realise  the  definition  of 
the  author  of  the  Esprit  des  Lois — ^^  When  the  savages  of  Loui- 
siana want  fruit,  they  cut  down  the  tree ;  this  is  the  picture  of 
despotism."  And  yet  Southern  Eussia  alone  possesses  a  corn- 
rearing  zone  of  such  extent  and  fertility,  that  it  could  produce 
sufficient  to  feed  the  present  population  of  all  Europe  \ 

One  of  the  great  obstacles  to  the  advancement  of  Europe  in 
agriculture,  is  deficiency  of  capital.  This  has  lately  been  felt  to  a 
considerable  extent  in  France ;  there  the  evil  may  be  of  a  more 
temporary  kind,  but  in  many  other  places  it  will  long  continue  to 
operate.      "  As  for  capital,"  says  M.  de  Lavergne,  "  powerful 
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.causes  divert  it  in  other  directions  at  present.  It  is  a  fact  patent 
to  everybody,  that,  notwithstanding  the  deamess  of  agricultural 
produce,  which  one  would  suppose  ought  to  give  additional  value 
to  the  soil,  rents  do  not  rise,  and  land  does  not  sell  better 
than  heretofore.  This  remarkable  fact  is  the  evident  sign  that 
capital  is  bein^  drawn  away  from  land  ;  ten  years  ago  the  case 
was  entirely  different,  indicating  another  disposition.  This  dis- 
turbance will  be  only  for  a  time,  and  is  in  a  great  measure  attri- 
butable to  artificial  causes.  Left  to  its  free  course,  capital  divides 
itself  more  equally  among  the  different  enterprises  requiring  it ;  it 
would  not,  at  any  rate,  betake  itself  except  where  its  employment 
is  profitable  ;  instead  of  that,  however,  we  see  it  getting  absorbed 
by  a  mass  of  unproductive  schemes.  When  the  natural  course  is 
again  established,  and  the  soil  once  more  begins  to  receive  its 
share  of  capital,  France  will  not  only  produce  what  is  necessary 
for  her  own  subsistence,  but  considerably  more.  With  her  present 
population,  and  surrounded  as  she  is  by  countries  infinitely  more 
densely  populated — as  England,  Belgium,  Holland,  Switzerland, 
and  Bhenish  Germany,  which,  notwithstanding  their  excellent 
farming,  do  not  supply  enough  for  their  own  wants — her  natural 
part  is  that  of  an  exporting  country.  She  would  be  so  now,  were 
it  not  for  the  causes  which  have  interfered  with  her  development.'' 
Every  advance  made  by  our  Continental  neighbours  will  alter 
the  relation  in  which  we  now  stand  towards  them  in  agricultural 
matters.  If  they  make  rapid  progress  for  some  time  to  come,  it  is 
because  they  set  out  from  a  low  starting-point,  and  have  our  expe- 
rience to  serve  them  as  a  guide.  We  have  every  motive  to  stimu- 
late us  to  exertion,  and  as  we  cannot,  like  them,  draw  largely  from 
new  territory,  it  is  the  more  necessary  to  make  the  most  of  what 
we  already  cultivate.  The  occurrence  of  new  events  demonstrates 
more  and  more  the  importance  of  agriculture,  not  only  as  a  source 
of  national  wealth,  but  as  it  affects  tne  character  of  our  population. 
The  tendency  of  towns  to  absorb  the  population  of  the  country 
has  of  late  been  largely  on  the  increase.  If  it  be  true,  as  Dr 
Gregory  long  since  affirmed,  that  the  inhabitants  of  towns  would 
degenerate  to  excess  if  not  recruited  by  occasional  drafts  from 
the  country,  the  question  may  soon  be  asked,  whence  are  they  to 
be  obtained  ?  As  it  was  by  a  rural  population  that  the  national 
character  was  mainly  at  first  formed,  so  it  is  in  them  that  it  still 
essentially  resides.  It  is  to  a  '^  bold  peasantry,  their  country^s 
pride,"  that  we  must  look  as  our  chief  resource  in  times  of  diffi- 
culty or  exertion,  such  as  the  present  war  has  entailed  upon  us. 
And  if  the  production  of  food  be  the  grand  object  of  a  nation's 
exertions,  it  well  becomes  us  to  use  every  effort  to  increase  the 
natural  tendency  possessed  by  the  rural  life  and  occupations  it 
requires,  to  preserve  and  improve  the  character  of  our  people,  and 
to  be  thankful  that  two  objebts  of  such  importance  are  so  com- 
patible with  each  other. 
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The  Nomenclature  of  Agricultural  Science.  By  ,R.  BtJSSELL, 
Kilwhiss. — It  is  of  much  importance  to  the  study  of  any  science  to 
have  clear  and  definite  conceptions  of  the  meaning  of  the  terms 
which  are  in  common  use  among  its  teachers.  There  is  necessarily 
little  danger  in  giving  an  erroneous  meaning  to  words  which  are 
strictly  technical  in  any  particular  science  or  art,  but  there  is  not 
a  little  danger  of  causing  confusion  when  common  words  are  used 
in  a  technical  sense,  to  which  the  plain  English  of  these  words  is 
in  a  great  measure  opposed.  This  state  of  things  should  not  be 
80 ;  but  we  are  afraia  that  the  nomenclature  of  our  agricultural 
science  is  by  no  means  faultless  in  this  respect. 

Our  readers  are  aware  that  a  somewhat  keen  discussion  has  been 
goin^  on  for  some  time  between  the  illustrious  German,  Baron 
Liebig,  and  several  agricultural  writers  in  Britain.  A  general 
opinion  seems  now  to  prevail  that,  from  first  to  last,  a  great 
amount  of  misunderstanding  has  arisen  from  the  use  of  vague  and 
indefinite  terms.  For  an  example  of  the  truth  of  this  assertion, 
we  have  only  to  look  at  the  different  meanings  which  British 
writers  attach  to  what  they  call  the  "  mineral  theory  of  the  nutri- 
tion of  plants."  It  is  perhaps  proper  to  observe  that  this  is  an 
English  term  which  was  not  first  used  by  the  translators  of  Liebig's 
works.  The  same  thing  may  be  said  of  '^mineral  manures." 
Liebig  did  not  apply  this  term  to  the  manures  which  were  manu- 
factured under  his  name.  This  was  also  done  for  him  by  British 
writers.  Had  the  language  which  has  been  used  in  contro- 
versy, on  this  and  other  subjects,  been  more  precise,  much  of  it 
certainly  would  never  have  occurred.  Were  we  asked  to  point 
out  the  chief  source  of  all  this  misunderstanding,  we  should  cer- 
tainly have  no  hesitation  in  pointing  to  the  system  which  agricul- 
tural chemists  have  adopted  of  dividing  the  conatituenta  of  plants 
into  two  classes,  organic  and  inorganic. 

Oxygen,  nitrogen,  hydrogen,  and  carbon,  are,  as  is  well  known, 
classed  as  ^^  organic  constittients  ;^^  while  the  alkaline  and  earthy 
bases  are  classed  as  ^^  inorganic  constituents  "/ / — phosphorus  and 
sulphur  usually  among  the  latter.  These  last  two,  indeed,  are 
reckoned  as  a  sort  of  neutrals,  apparently  neither  quite  belonging 
to  the  organic  nor  inorganic  world,  because  the  test,  by  which  the 
character  of  all  the  others  has  been  determined,  does  not  decide 
their  real  character.  For  it  must  be  observed,  that  all  those  con^ 
atituents^  which  disappear  as  an  invisible  gas  on  being  subjected  to 
a  red  heat,  are  reckoned  as  organic  I  those  that  are  fixed  and 
remain  in  the  ash,  as  inorganic.  We  would  simjjly  ask,  if  any- 
thing could  be  better  calculated  to  create  a  chaos  in  the  mind  of 
the  student  just  entering  upon  the  study  of  agricultural  chemistry, 
than  the  above? 
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It  is  rather  amusing  to  read  the  writings  of  British  and  Ameri* 
can  men  of  science  on  this  point,  and  see  how  they  gradually  con- 
found the  boundaries  between  the  organic  and  inorganic  world. 
There  is  very  little  variety  in  the  way  in  which  each  appears  indi- 
vidually to  reach  the  region  of  error.  A  young  and  talented  friend, 
with  whom  I  spent  a  very  happy  time  beyond  the  AUeghanies  last 
autumn,  presented  me  with  a  copy  of  his  Elements  of  Agriculture. 
I  shall  merely  make  an  extract  to  show  how  much  our  own  system 
of  classification  has  been  followed  on  the  other  side  of  the  Atlantia 

'^  That  part  of  a  plant  which  burns  awa^  during  combuHtion  is 
called  organic  matter :  the  ashes  are  called  morganic  matter.  The 
organic  matter  has  become  air,  and  hence  we  conclude  that  it  was 
originally  obtained  from  the  air.  The  inorganic  matter  has  be- 
come earth,  and  was  obtained  from  the  soil. 

^^  We  know  that  plants  consist  of  various  substances,  such  as 
wood,  gum,  starchy  oil,  &c.,  and  on  examination  we  shall  discover 
that  these  substances  are  composed  of  the  various  organic  and 
imyrgcmic  ingredients  already  described." 

Such  a  system  of  classification,  I  submit,  is  about  as  philoso- 
phical as  if  we  were  to  say,  that  carbonate  of  lime  is  an  inoreanic 
substance  composed  of  the  inorganic  element  calcium,  and  the 
organic  elements,  carbon  and  oxygen.  We  must  always  bear  in 
mmd  that  the  elements  which  enter  into  the  composition  of  plants, 
like  those  which  enter  into  the  composition  of  a  mineral,  are 
united  together  in  definite  proportions,  m  conformity  with  Dalton's 
law  of  equivalents — ^viz.  that  the  quantities  of  each  must  either  be 
equal  or  multiples  of  each  other. 

In  truth,  then,  all  the  elements  found  in  plants  obeying  the  law 
of  equivalents  are  part  of  the  living  structure  ;  and  it  can  be  said 
of  tnem,  that  they  are  constituents  of  certain  kinds  of  organic 
matter.  But,  on  the  other  hand,  we  cannot  say,  with  strict  pro- 
priety, that  the  element,  nitrogen,  or  any  other  element,  is  an 
organic  element  or  constituent  of  plants.  This  would  be  equiva- 
lent to  saying,  that  nitrogen  is  an  organic  constituent  of  organic 
matter.  On  the  other  hand,  to  write  and  talk  about  ''  the  inor- 
ganic constituents  of  plants"  is  objectionable,  because  it  implies 
that  there  are  organic  constituents, when,  in  reality,  all  are  inorganic. 

We  shall  first  trace  the  source  of  this  dividing  of  the  constitu- 
ents of  plants  into  ^'  organic  "  and  '^  inorganic,  and  afterwards 
E*ve  some  es^amples  of  the  confusion  to  which  it  has  very  naturally 
i. 

The  translator  of  the  first  edition  of  Liebig's  Chemistry  of 
Agriculture  and  Physiology^  does  not  use,  I  believe,  the  term 
"  organic  constituents  of  plants;''  but  in  the  second  edition 
(p.  7),  after  describing  carbon,  nitrogen,  hydrogen,  and  oxygen,  as 
^'  the  constituent  elements  of  plants,"  concludes  the  first  (uvision 
of  that  chapter  by  the  following  paragraph : — 
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^'  It  follows  from  the  facts  thns  far  detailed,  that  the  develop- 
ment of  a  plant  requires  the  presence,  first,  of  substances  contain- 
ing carbon  and  nitrogen,  and  capable  of  yielding  these  elements 
to  the  growing  organism ;  secondly,  of  water  and  its  elements ; 
and,  lastly,  of  a  soil  to  fumiak  the  inorganic  maUers  which  are 
likewise  essentiai  to  vegetable  life.'*'' 

This  would  have  been  all  quite  rieht,  if  two  letters  had  been 
added,  to  have  made  the  reading  "  other  inorganic  matters  which 
are  likewise  essential  to  vegetable  life/'  But  I  consider  that  the 
frequent  use  afterwards  of  '^  inorganic  constituents,"  in  the  ele- 
gant translation,  is  really  a  spot  upon  it.  This  trivial  error  has 
been  greatly  magnified  by  British  agricultural  chemists  broadly 
dividing  the  constituents  of  plants  into  "  organic "  and  ^^  inor- 
ganic "  I 

In  the  fourth  edition  of  Liebig's  agricultural  work,  translated 
by  Dr  Gregory,  there  is  a  chapter  devoted  to  the  "  inorganic  con- 
stituents of  plants,"  but  there  is  nothing  said  about  organic  con- 
stituents. Curiously  enough,  however,  carbonic  acid,  water,  am- 
monia, and  sulphates,  are  scarcely  included  among  the  inorganic 
constituents.  Dr  Gregory's  translation  of  Liebig's  last  work,  Prttir- 
dfles  of  Agricuiturcd  Chemistry ^  makes  no  rererence  to  inorganic 
constituents  in  contradistinction  to  other  constituents.  As  wdl  be 
afterwards  shown,  however,  it  contains  an  instance  of  the  confusion 
which  arises  from  such  a  system  of  classification  of  the  constituents 
as  is  common  among  other  writers. 

The  English  translator  of  Boussingault's  Rural  Economy^  it  is 
worthy  of  observation,  devotes  a  long  chapter  to  "  the  inorganic 
matters  contained  in  plants,"  and  describes  the  substances  found 
in  ashes  under  this  head.  There  is  no  mention  of  ^'  organic  con- 
stituents." The  term  "inorganic"  has  evidently  been  used  in- 
stead of  "  mineral."  The  chapter  has  been  improperly  headed ; 
for,  with  one  exception  perhaps,  every  sentence  is  correct,  but  it 
is  surely  most  misleading  to  be  told  that  "  the  inorganic  substances 
contained  in  vegetables  evidently  come  from  the  soil." 

Thns,  I  fear,  the  translators  of  Liebig^s  agricultural  works  have 
not  been  entirely  without  blame  in  the  misunderstanding  which 
has  existed  for  some  time  among  agricultural  writers.  Had 
we  definite  conceptions  of  the  meaning  which  we  attach  to 
inorganic  and  organic  constituents,  or  to  "  inorganic  and  organic 
food  "  of  plants,  no  great  harm  would  be  done.  But  the  tech- 
nical meaning  is  constantly  mixed  up  and  confounded  with  the 
plain  English.  OvXj  let  some  of  our  agricultural  writings  be 
translated  into  a  foreign  language,  and  let  the  same  again  appear 
before  us  once  more  retranslated  into  English.  The  bad  English 
will  most  likelv  be  left  behind  in  the  process ;  but  our  meaning 
will  assuredly  be  turned  upside  down.  The  great  majority  of  the 
German  writers  are  anti-Liebig  in  their  doctrines ;  still,  when  we 
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look  into  their  arguments,  they  do  not  seem  to  understand  the 
points  on  which  we  are  disputing :  instance  the  case  of  M.  Mohl, 
one  of  their  most  distinguished  vegetable  physiologists. 

^^  Even  if  these  experiments  were  still  far  from  having  decided 
the  question  of  the  necessity  of  organic  food,  in  a  definite  manner, 
the  results  are  so  concordant  with  those  of  experience  on  a  large 
scale,  that  there  can  be  no  doubt  of  their  general  correctness ;  the 
more  that  these  experiments,  made  on  the  smallest  scale,  obtain  a 
confirmation  through  the  extraordinary  small  results  which  manur- 
ing with  Liebig's  solely  inorganic  manures  has  everywhere  had, 
when  comparative  experiments  have  been  made.  Instead  of 
reforming  agriculture  oy  his  manures,  Liebig  has  caused  them  to 
demonstrate  the  incorrectness  of  his  theory  of  the  nutrition  of 
vegetables."  —  Anatomy  and  Physiology  of  the  Vegetable  CeU^ 
page  80. 

The  fault  of  Liebig's  "  patent  manures,"  as  he  called  them,  did 
not  consist  in  being  wholly  composed  of  inorganic  substances,  but 
in  not  containing  sufficient  nitrogen  for  the  crops  to  which  they 
were  applied.  It  is  not  difficult,  however,  to  see  that  misconcep- 
tions might  easily  arise  from  the  use  of  the  term — the  inorganic 
constituents  of  plants — when  we  have  been  describing  the  alkaline 
and  earthy  constituents  of  plants  under  that  class.  Our  language 
has  been  literally  translated ;  and  while  we  have  been  classing 
ammonia  as  an  organic  constituent  of  manures,  and  as  '^  organic 
food  of  plants  *' !  need  we  wonder  that  foreigners  cannot  compre- 
hend us? 

Dr  Wolff's  writings  furnish  us  with  another  example  of  the  am- 
biguity which  arises  in  the  use  of  our  current  nomenclature.  In 
the  extract  given  from  his  writings  in  Liebig's  Principles,  we 
are  quite  at  a  loss  to  understand  whether  ^^  organic  "  is  used  in  the 
technical  or  literal  sense.  If  one  is  pretty  familiar  with  all  the 
points  in  the  discussion,  he  may  guess  at  the  meaning.  An  im- 
provement is  also  made  on  the  ^'  mineral  theory ,''  and  for  the 
first  time  we  are  told  that  Liebig^s  theory  was  the  "  pure  mineral 
theory." 

"  The  exhaustion  caused  by  the  cultivation  of  different  crops  is 
in  no  way  directly  proportional  to  the  quantity  and  quality  of  the 
organic  and  mineral  constituents  present  in  the  crops ;  and  fur- 
ther, that  the  pure  mineral  theory,  founded  and  formerly  defended 
by  Liebig,  has  not  been  confirmed  by  the  practical  experience  of 
agriculturists."— P.  122. 

As  I  have  already  said,  the  term  "  mineral  theory  "  is  of  British 
manufacture,  and  it  was  long  used  in  this  country  by  British 
writers  before  it  was  used  by  any  of  the  translators  of  Liebig^B 
works.  The  term  is  our  own  invention,  and  we  have  given  our 
own  meaning  to  it.  This  has  actually  been  the  case.  In  the  same 
manner,  Liebig's  '^  patent  manures  "  have  been  styled  by  us  Lie- 
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big's  "  miaeral  manures ; "  and  were  considered  as  the  natural  off- 
spring of  the  "  mineral  theory."  I  believe  every  purchaser  of 
Liebig's  ^'  patent  manures"  was  presented  with  a  small  pamphlet 
from  the  manufacturer,  entitled,  ''  An  Address  to  the  Agriculturists 
of  Great  Britain,  explaining  the  Principles  and  Use  of  the  Artificial 
Manures,  by  Professor  Justus  Liebig.  This  production  contains 
some  of  the  best  thoughts  of  the  illustrious  German  on  the  subject 
of  manures.  His  manures,  so  far  as  we  can  gather  from  the  ex- 
plication of  the  principles  upon  which  they  were  to  be  manufac^ 
tured,  were  theoretically  periect ;  his  prescriptions  for  all  plants 
went  even  the  length  of  making  them  lentirely  independent  of  a 
supply  of  ammonia  from  the  atmosphere. 

^^  AH  manure  which  is  to  be  usea  during  next  winter  contains  a 
quantity  of  ammonia  corresponding  with  the  amount  of  nitrogen 
in  the  grain  and  crops  which  are  to  be  grown.  Experiments  in 
which  I  am  at  present  engaged  will  show  whether  in  future  times 
the  cost  of  the  manure  can  be  greatly  lessened  by  excluding  the 
half  or  whole  amount  of  ammonia.  I  believe  that  this  can  be 
accomplished  for  many  plants,  as  for  clover  and  very  foliaceous 
vegetables,  and  for  pease  and  beans ;  but  my  trials  are  not  so  far 
advanced  as  to  prove  the  fact  with  certainty." 

Who  is  the  author  of  the  terms  "  mineral  manure  "  and  "  mine- 
ral theory  "  I  do  not  know ;  but  surely  it  was  very  unfair  that, 
while  some  were  occupied  in  refuting  Liebig's  theory  of  gypsum 
acting  by  fixing  the  ammonia  in  our  dunghills  and  meadows,  others 
were  engaged  in  demonstrating  that  Liebig  maintained  that  am- 
monia was  of  no  use  as  a  manure  at  all. 

Without  doubt,  then,  there  has  been  much  misunderstanding 
in  the  meaning  which  we  have  attached  to  our  own  term 
"  mineral  manure."  Long  before  Liebig  wrote  his  last  work 
in  vindication  of  his  principles,  I  had  openly  maintained  that  they 
were  entirelv  misunderstood  by  many  writers  of  note.  This  the 
authors  of  the  Rothamsted  Papers  must  admit ;  and,  further,  that 
the  parallelism  between  the  arguments  which  I  then  used  against 
the  interpretation  of  the  Bothamsted  experiments  and  those  which 
Liebig  is  now  using,*  is  something  more  than  merely  accidental 

A  perusal  of  the  abstract  of  the  Bothamsted  Paper  read  before 
the  ^British  Association  at  Glasgow  would  furnish  much  matter 
for  criticism.  It  has  always  appeared  to  me  very  curious  why  the 
opinions  of  Mr  Lawes  and  Dr  Gilbert,  which  rest  a  little  beyond 
the  mere  dispute  about  the  meaning  which  has  been  attached 
.to  certain  terms  and  sentences,  have  never  been  made  the  subject 
of  discussion.  Do  we  not  stand  a  little  under  Liebig's  censure  ? 
— ^^  EeflectioQ  is  given  over  to  the  chemist."  The  science  of 
agricultui-e  is  perfectly  boundless;  and  if  we  have  any  doubts  as  to 

♦  Professor  Liebig's  JUpty  to  kia  Beviewtru     Translated  by  S.  W.  Johnson,  Coun- 
try Geailemaa.    Albany,  Isi  Not.  18^5. 
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the  soundneBs  of  any  received  opinions,  it  is  right  to  express  them 
freely. 

We  are  still  told  by  the  authors  of  the  Bothamsted  Papers,  that 
''  the  composition  of  agricultural  vegetable  produce  is  no  direct 
guide  in  the  choice  of  manures  for  the  various  crops  grown  in  the 
rotation."  But  then  we  were  formerly  told  that  it  was  an  indirect 
guide.  On  the  platform  on  which  Mr  Lawes  has  always  argued 
this  question,  I  believe  that  the  principles  involved  in  this  matter 
have  about  as  much  to  do  with  chemistry  as  with  mechanics.  Mr 
Lawes  now  occupies  himself  in  refuting  Professor  Way's  silica 
theory  of  the  loss  of  ammonia  in  cereal  crops,  while  he  leaves  his 
former  doctrines  on  this  subject  entirely  out  of  view.  I  gave  a 
simple  explanation  of  this  matter  long  ago,  which  applies  equally 
to  cereals  and  all  other  crops.  The  waste  of  ammonia  arises  fromt 
imperfections  in  our  methods  of  applying  manwres.  Can  our  agri- 
cultural societies  not  have  the  courage  to  discuss  such  questions  ? 
The  Bothamsted  experiments  furnish  unanswerable  arguments  for 
this  simple  view  of  the  matter ;  and  it  is  quite  consistent  with 
hundreds  of  other  facts  scattered  over  the  broad  fields  of  agricul- 
ture and  of  nature.  Notwithstanding  all  that  has  been  said  to 
the  contrary,  Liebig's  "patent  manures"  had,  for  one  of  their 
objects,  the  saving  of  amiTnonia^  but  not  dispensing  with  it*  And 
further,  up  to  the  present  moment,  Liebig  has  given  a  better  ex- 
planation of  the  cause  of  wheat  being  more  dependent  on  a  supply 
of  ammonia  in  the  soil  than  the  authors  of  the  Bothamsted  Papers. 

I  shall  close  this  paper  with  a  few  remarks  on  a  recent  innovation 
in  our  nomenclature,  which,  I  am  afraid,  is  to  pass  into  use  without 
any  discussion,  and  that  assent  to  it,  on  the  part  of  agriculturists, 
is  to  be  given  through  their  maintaining  silence  on  the  subject.  I 
allude  to  the  meaning  which  we  have  hitherto  attached  to  the  term 
"  finger-and-toe"  in  turnips. 

Professor  Buckman,  in  the  15th  vol.  of  the  Transactions  of  the 
Boyal  Agricultural  Society  of  England,  has  written  an  elaborate 
paper  on  this  subject,  and  contends  that  the  disease  of  ^^finger- 
and-toe "  in  turnips  should  be  restricted  to  the  degeneracy  which 
takes  place  in  turnips,  when  they  grow  coarse  stems  and  branched 
roots.  The  same  views  have  been  maintained  with  great  ability  in 
some  recent  numbers  of  the  Agricultural  Gazette  (November  and 
December  1855).  Mr  Berkeley,  a  most  profound  writer  on 
vegetable  pathology,  also  adopts  the  same  views  in  the  Gardeners* 
Chronicle  (8th  December  1855),  and  maintains  that  a  distinction 
should  be  drawn  between  the  disease  of  "anbury''  in  turnips, 
and  "  fineer-and-toe."  But  I  do  not  hesitate  to  confess,  that  I 
cannot  discover  sufficient  reasons  for  drawing  any  distinction 
between  "finger-and-toe"  and  "anbury.''  Nay,  I  consider  such 
a  distinction  is  altogether  uncalled  for. 

The  causes  of  degeneracy  in  turnips  have  been  very  ingeniously 
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traced,  both  by  Mr  Backman  and  Mr  Berkeley.  But  no  one,  until 
now,  I  believe,  ever  thought  of  considering  the  tendency  of  the 
cultivated  root  to  revert  to  its  wild  state,  as  a  diseased  condition  of 
the  turnip.  The  degeneracy  of  turnips  was  never  confounded  with 
the  disease  so  well  known  under  the  not  inappropriate  name  of 
^^  finger-and-toe.''  It  is  a  great  reflection  upon  the  intelligence  of 
the  officers  of  the  Highland  Society,  to  suppose,  as  Professor 
Buckinan  has  done,  that  they  were  analysing  soils  for  the  purpose 
of  discovering  the  causes  which  produced  degeneracy  in  their  root 
crops.  If  the  term  degeneracy  Is  not  sufficient  to  express  the 
revertiagto  wildness  in  our  cultivated  varieties  of  turnip,  the  term 
finger-and-toe,  it  appears  to  me,  is  exceedingly  inappropriate. 

Indeed,  both  the  writers  who  are  now  contending  for  the  re- 
striction of  the  term  ^^  finger-and-toe,"  are  obliged  to  admit  that 
this  degeneracy — this  running  wild  of  the  cultivated  varieties  of 
turnips,  is  not  a  disease  in  the  strict  sense  of  the  term.  Why  then 
call  it  a  disease  ?  Why  call  the  tendency  of  certain  plants  to  re- 
vert to  their  natural  methods  of  growth  a  malady ;  a  malady  which 
can  only  be  said  to  attain  its  worst  stage  when  the  plants  are 
about  to  attain  their  most  healthy  or  natural  state,  by  entirely 
running  wild  ? 

But  we  are  told  that  this  degeneracy — ^^  this  malformation,  is 
finger-and-toe,  being  merely  a  fo^ed  or  digitate  method  of  growth. 
Finger-and-toe  is  common  to  all  root  crops."  It  seems  to  me, 
however,  that  the  use  of  the  term  digitate  here,  and  in  all  Professor 
Buckman's  writings  on  this  question,  is  improper.  In  his  paper 
in  the  Royal  Journal  of  Agriculture^  there  is  a  drawing  of  one 
root,  which  is  as  like  a  hand  with  its  five  fingers  as  could  be  ima- 
gined, and  which  is  described  as  digitate,  and  aficcted  with  the 
disease  of  ^^  finger-and-toe."  But,  notwithstanding  this,  the  root 
cannot  be  said  to  be  either  "  digitate,"  or  "  fingered,"  or  "  toed  "  in 
the  botanical  sense  of  the  term.  It  is  forked  or  branched  certainly. 
"A  digitate  root,"  says  the  Imperial  Dictionary,  "  is  one  in  which 
the  tuberdes  are  divided  into  hbes  like  fingers,'*^  Now,  none  of 
the  degenerating  roots  which  have  been  figured  and  described  by 
Professor  Buckman  answer  to  this  description  ;  but,  on  the  other 
hand,  a  turnip,  attacked  by  anbury,  often  nas  its  roots  lobed  by  the 
formation  of  excrescences ;  in  short,  it  is  digitated  orfingered-and- 
toed  in  the  proper  sense  of  the  term.  Therefore,  to  restrict  the 
term  of  finger-and-toe  to  degeneracy  of  root  crops  seems  to  me 
totally  inadmissible,  from  whatever  position  we  may  choose  to  look 
at  the  matter.  And  besides,  were  it  adopted  now,  it  would  cause 
great  confusion  in  all  that  has  been  formerly  written  and  done  in 
the  matter.  I  think  we  should  still  adhere  to  the  view  which  Mr 
Curtis  has  taken  on  this  question  in  Morton's  Cydopoedia  ofAgri-- 
culture^  that  ^^  anbury  is  a  disease  in  turnips  sufficiently  indicated 
by  its  other  name  of  fingers  and  toes.'' 
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Thermometrographiafor  the  Farmers'  Year  ending  wiih  October 
1855.  From  observations  at  Annat  Cottage,  Perthshire;  N.  Lat. 
66»  25' ;  Elevation,  170  feet. 
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The  upper  dark  line  shows  the  weekly  mean  temperature,  and 
the  lower,  the  weekly  depth  of  rain.  The  degrees  are  marked  on 
one  side,  and  figures  indicating  inches  for  rain  on  the  other  side  of  the 
table.  The  dotted  lines  show  the  weekly  mean  temperature  and 
depth  of  rain  for  the  twelve  months  ending  with  October  1 854.  In 
that  season  the  severest  cold  was  in  December  and  January,  and 
the  spring  months  were  mild.  Last  season  the  first  half  of  the 
regular  wmter  season  was  mild,  but  winter  was  thrown  into  spring; 
and,  as  shown  by  the  two  lines,  the  weather  was  colder  than  in 
the  previous  year,  from  the  second  week  of  January  till  the  middle 
of  April,  and  then  it  was  warmer  for  only  two  weeks,  being  colder 
during  the  whole  of  May.  In  the  summer  months  there  was  little 
difference  between  the  two  years,  and  in  both,  the  temperature  in 
July  and  August  exceeded  the  average ;  but  last  September  was 
again  cold  as  compared  with  the  sunny  and  warm  September  of 
1854.  The  week  of  most  rain  in  1854  was  the  last  week  in  May  ; 
that  week  in  1855  had  no  rain  at  all ;  and,  in  consequence  of  con- 
tinued drought  at  this  time,  hay  was  light,  and  oats  and  barley  made 
a  tardy  starting,  which  resulted  in  shortness  of  straw  in  autumn. 
The  ear  of  autumn-sown  wheat  was  also  shorter  than  it  might  have 
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been  if  the  weatlier  in  May,  when  it  was  formed  in  embryo,  had 
been  moister  and  more  genial.  The  rainiest  week  in  1855  was 
the  first  of  August,  a  week  in  which  none  fell  in  the  previous 
year.  The  rains  consisted  of  heavy  thunder-showers,  and  the  rain- 
water ran  off  the  soil  without  moistening  it  to  any  great  depth ;  and 
at  the  end  of  August,  though  it  had  rained  in  that  month  to  the 
very  great  depth  of  6.78  inches,  the  subsoil  was  dry,  and  water 
springs  were  lower  than  is  usual  even  after  dry  springs  and 
summers.  The  depth  of  rain,  with  melted  snow,  for  tne  nrst  six 
months  of  1855,  was  no  more  than  11.52  inches,  or  just  about  as 
much  as  fell  in  1846  between  the  19th  of  June  and  the  end  of 
July ;  and  scarcely  4  inches  more  than  fell  in  February  alone  in 
1848.  The  heavy  rains  of  last  August  had  the  effect  of  beating 
down  com  very  much  without  injuring  the  quality  of  the  grain 
to  any  great  extent ;  for  the  heavy  showers  in  the  latter  part  of  the 
month,  when  harvest  had  commenced,  were  but  of  short  con- 
tinuance, and  drying  breezes  always  followed,  preventing  injury 
from  sprouting,  either  in  the  sheaf,  or  where  the  uncut  corn  had 
been  beaten  down.  The  com  fields  whitened  very  rapidly  in 
August,  and  hai*vest  was  soon  completed.  In  1854  there  was  a 
very  early  spring,  and  also  an  early  harvest ;  in  1855  the  spring 
was  very  late — or  rather  winter  took  the  place  of  spring — and  yet 
the  harvest  was  no  later  than  in  the  previous  year,  and  even  on 
many  farms  it  was  a  few  days  earlier.  In  the  early  part  of  Janu- 
ary last  the  weather  was  mild,  and  certain  winter  flowers  bloomed 
from  ten  days  to  a  fortnight  earlier  than  in  the  preceding  winter. 
But  the  snowdrop  in  Febraary  was  21  days  behina  its  date  of  1854 ; 
and  after  this  the  difference  between  the  seasons,  as  indicated  by 
the  blooming  of  flowers  and  leafing  of  trees,  became  still  greater. 
Throughout  March,  April,  and  May  1855,  vegetation  was  from  28 
to  30  days  behind  1854,  but  in  the  fourth  week  of  June  it  had  gained 
so  much  as  to  be  only  5  days  behind ;  this  being  shown  by  the 
time  at  which  wheat  began  to  put  forth  the  ear.  By  the  middle 
of  August,  as  shown  by  the  dates  at  which  reaping  commenced  on 
certain  farms,  it  was  even  a  day  or  two  in  advance.  All  this  shows 
that  neither  from  the  earliness  nor  the  lateness  of  any  spring  can 
the  earliness  or  lateness  of  the  succeeding  harvest  be  predicted. 

There  is  a  theory,  to  which  allusion  was  made  in  the  Journal 
for  January  1855,  and  according  to  which  mild  winters  sue* 
ceed  wahn  summers — ^the  heat  imparted  to  the  soil  in  summer 
being  given  out  gradually  in  course  of  the  succeeding  winter.  In 
December  1854  the  weather  was  very  variable^  frost  and  fresh 
alternating  almost  every  second  day.  This  showed  that  a  counter- 
agent  was  at  work.  In  the  first  week  of  January  1855  the 
weather  was  very  mild,  and  it  appeared  as  if  the  theory  referred 
to  was  to  be  proved  correct.  But  it  seemed  after  this  as  if  the 
heat  imparted  to  the  soil  in  the  sunny  summer  and  autumn  of  1854 
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had  at  last  been  exhausted,  and  in  February  there  was  an  unbroken 
time  of  severe  frost.  The  counter-agent,  whatever  it  was,  seemed 
to  have  overborne  all  opposition.  And  whether  or  not  it  maj  be 
true  that  the  cause  of  this  severe  frost — thi8*Bpring  of  more  than 
wintry  severity — may  be  traced  to  a  lessening  of  the  force  of  the 
great  Gulf  Stream  that  brings  the  heated  ocean  waters  of  the  West 
indies  to  our  northern  latitudes — ^the  lessening  of  this  force  again 
being  traceable  to  a  slackening  of  the  trade  winds  of  the  torrid 
regions,  or  to  some  other  cause  affecting  a  ^^  stream'^  rather  than 
a  "  drift "  current — ^we  may  rest  satisfied  that  no  one  theory  of  the 
weather  can  stand  every  test,  and  that  it  is  consequently  in  vain, 
by  the  aid  of  meteorological  societies  or  otherwise,  to  aim  at 
weather  predictions.  Whether  theories  of  climate  are  founded  on 
the  earth  itself,  or  find  their  place  in  the  lunar  sphere,  or  still 
farther  away  amongst  the  planets ;  it  is  still  true  that  they  are  all 
liable  to  failure.  There  is  a  kind  of  weather  wisdom  that  is 
uniformly  correct  in  its  conclusions ;  but  it  is  beholden  for  this  to 
rural  experience,  andnot  to  astronomical  or  meteorological  learning. 
It  is  the  kind  that  has  led  to  the  employment  of  such  unfailing 
local  and  rhyming  adages  as  are  common  in  Scotland,  and  of  which 
the  following,  re&rring  to  the  attraction  of  mist  clouds  by  hills,  is 
a  specimen,-^ 

When  Raberslaw  puts  on  his  eowl,  and  Danion  on  his  hood. 
Then  a'  the  wives  in  TeviotUale  ken  there  will  be  a  flood. 

The  severe  frost  of  February  last  has  had  the  effect  of  testing 
the  fitness  of  certain  exotic  trees  and  shrubs  for  the  climate 
of  certain  localities  in  Scotland.  In  some  places,  both  in  Scot- 
land and  England,  trees  of  the  Chili  pine,  Indian  cedar,  Lam- 
bert'^s  cypress,  and  other  kinds,  were  either  injured  or  destroved; 
but  this  was  in  localities,  whether  at  low  or  high  altitudes,  where 
the  soil  and  subsoil  are  cold  and  retentive,  or  where  the  natural 
conformation  of  the  ground  favours  the  settling  down  of  hoar 
frosts.  In  other  localities,  such  as  that  to  which  the  above  diagram 
refers,  these  trees  were  not  in  the  least  injured ;  but  there  the  rocks 
are  igneous,  or  of  the  lowest  formation,  the  soil  is  dry  and  warm, 
and  no  hoar  frost  rests  on  the  sloping  surface.  In  some  places  the 
hardiest  of  our  native  shrubs  suffered  injury.  It  is  nothing  new  to 
see  the  whin  hurt  by  frost ;  but  even  heather  on  the  hills  was 
blasted,  and  the  common  holly,  in  more  places  than  one,  lost  its 
leaves.  This  being  the  case,  exotic  shrubs  and  trees  are  not  to  be 
laid  aside  as  unworthy  of  future  culture,  though  they  also  had 
marks  of  the  winter  left  upon  them.  The  case  was  entirely 
exceptional.  The  climate  for  the  time  was  not  a  British  climate ; 
for,  if  it  had  been  so,  these  native  plants  would  not  have  suffered. 

Bested  and  rendered  excitable,  by  means  of  the  long  winter  and 
severe  frost,  deciduous  trees,  such  as  the  elm,  put  forth  very  large 
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leaves  in  sammer,  and  in  June  there  was  a  remarkable  suddenness 
in  vegetable  development.  When  autumn  arrived,  it  was  found 
that,  short  as  the  summer  had  been,  the  larch  and  other  trees 
in  young  plantations  had  made  shoots  of  greater  length  than 
usual. 

The  mean  temperature  for  the  twelve  months  was  46.69  degrees, 
beine^  more  than  a  decree  under  the  average,  and  nearly  two  and 
a-half  degrees  under  the  mean  for  the  previous  twelve  months.  The 
season  must  therefore  be  called  cold,  although  there  was  a  warm 
July  and  an  early  harvest.  And,  although  the  total  amount  of 
rain  exceeded  an  average  depth  by  4  or  5  inches,  the  season  must 
still  be  called  dry ;  for,  of  the  32.43  inches  that  fell,  no  less  than 
15.80  inches,  or  nearly  one-half,  belonged  to  the  months  of  No- 
vember, August,  and  October;  and  of  this  great  depth  for  these  three 
months,  no  less  than  6.78  inches  fell  in  August  in  heavy  thunder- 
showers,  which,  after  all,  as  has  already  been  remarked,  did  not 
serve  to  moisten  the  soil  deeply.  As  August  adds  its  large 
amount  of  rain  to  that  of  the  vegetating  season,  the  total 
depth  for  that  season,  extending  from  March  20  to  October 
20,  was  18.99  inches,  or  considerably  more  than  fell  in  a 
whole  year  in  1826.  As  the  heat  of  July  made  up  for  the  cold 
of  May,  the  mean  temperature  for  the  vegetating  season  was  just 
about  the  average,  having  been  52.62  degrees.  On  September  24, 
the  barometer  indicated  30.332  inches  at  170  feet;  on  January  9, 
it  stood  at  30.300  inches,  and  the  next  highest  was  on  April  21, 
when  it  showed  30.245  inches.  The  lowest  was  on  November  29, 
(1854)  being  28.350  inches ;  on  October  28  it  was  as  low  as  28.520 
inches,  and  on  March  12,  30.511  inches. 

The  farmers^  year  ending  with  October  1854  was,  as  shown  by 
figures,  the  driest  of  the  two,  having  had  only  27.02  inches  of 
ram;  but  the  rains  were  differently  and  more  beneficially  dis- 
tributed. 

The  season  has  presenfed  another  phase  in  the  dubious  history 
of  the  '^  potato  disease."  In  most  kinds  of  soil,  potatoes  could  not 
swell  from  want  of  moisture,  till  thunder-showers  fell  in  the  end  of 
July  and  beginning  of  August.  From  the  second  week  of  August 
till  October,  in  which  month  there  occurred  a  sharp  frost,  potatoes 
continued  swelling,  and  at  last  they  had  attained  a  large  size,  and 
the  produce  was  remarkably  bulky.  But  fair  as  the  tubers 
appeared  when  taken  up,  they  were  not  well-ripened ;  for  frost  cut 
down  the  foliage  while  it  was  in  a  green  state.  The  produce  was 
so  abundant,  that  farmers  were  fain  to  form  the  pits  wide  and  high 
as  in  former  years  ;  and  no  doubt,  heating  in  the  pits,  which  would 
have  occurred  in  any  case,  was  encouraged  by  the  immaturity  of 
the  tubers.  In  November,  an  alarm  arose  in  the  later  parts  of  the 
country  that  potatoes  were  rotting  rapidly  in  the  pits ;  and  while 
this  has  turned  out  to  be  true  to  a  less  or  greater  extent  in  all 
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districts,  it  is  especially  true  on  late,  light,  or  poor  soils,  where  the 
potatoes  were  worst  ripened — where  they  did  not  swell  at  all  till 
after  Lammas — and  where  frost  overtook  them  while  still  in  a 
growing  state.  Thus,  in  the  different  years  of  its  existence,  the 
potato  taint  has  been  manifested  in  every  kind  of  soil  and  climate, 
and  in  seasons  of  drought  as  well  as  seasons  of  moisture — ^in  cold 
years  and  hot  years. 

The  general  belief  this  season  is,  that  the  potatoes  suffered 
because  they  had  to  be  taken  up  while  unripened.  But  this  was 
not  of  itself  a  sufficient  cause ;  latent  taint  must  have  previously 
existed,  although  there  was  no  appearance  thereof  at  lifting  time ; 
and  want  of  ripeness  must  have  acted  chiefly  by  an  increase  of 

Eerspiration,  and  consequent  heating  in  the  pits.  Potatoes  will 
eep  quite  well  when  taken  up  even  so  early  as  August,  and 
while  they  are  only  half  grown,  if  they  are  well  stored,  and  are 
entirely  free  from  disease,  seen  or  hidden,  when  lifted. 

One  symptom  of  disease  in  the  pits  last  November  (for  its  pro- 
gress was  checked  in  December)  was  the  springing  of  the  eyes, 
and  formation  of  shoots,  as  if  it  had  been  April.  In  many  cases 
also,  young  potatoes  were  formed  at  the  joints  of  these  shoots,  and 
at  the  eyes — the  diseased  tubers,  as  is  common  in  the  economy  of 
vegetable  life,  expending  their  latest  vital  energies  in  attempting 
to  propagate  their  kind.  Farmers  generally  left  the  means  of 
ventilation  at  the  ridge  of  the  pits,  and  some  brought  in  fresh  air 
from  below,  by  means  of  rows  of  drain-tiles  laid  under  the  pota- 
toes ;  but  this  free  circulation  of  air  seemed  to  hasten  instead  of 
retarding  the  progress  of  this  unexplainable  disease. 

Insects  injurious  to  Pine  Trees.  By  David  Gobrie. — It  is  said 
that  the  common  or  '^  Hanoverian"  rat  first  came  to  Britain  in  the 
ship  that  brought  over  the  Elector  of  Hanover  to  reign  in  our 
island  as  George  I.  It  has  now,  as  Charles  Waterton  says, 
extirpated  the  original  and  comparatively  harmless  British  rat, 
and  has  an  unconquerable  propensity  for  living  at  the  public 
expense,  and  poking  in  its  nose  where  it  has  no  business.  But  the 
rat  is  not  the  only  injurious  creature  that  has  come  to  Britain  from 
Germany.  Various  insects  have  preceded  it  or  followed  in  its  path, 
though  the  year  of  their  arrival  cannot  be  so  distinctly  stated. 
The  Hessian  fly  came  in  with  German  wheat,  and  of  late  years  at 
least  two  German  insects  injurious  to  pine  trees  have  appeared 
amongst  us.  The  one  is  the  caterpillar  of  the  pine  saw-fly, 
Tenikredo  pini^  or  as  some  call  it,  Lopnyrua  pini;  and  the  other  a 
little  black  beetle  called  Hylurgus  piniperdaj  of  which  Gyllenhal 
says,  "  Habitat  in  Pint  sylveatria  ramulis,  quos  perforat  et  exsiccat 
etiam  in  ligno  et  sub  cortice  frequens.''  But  it  does  not  confine 
itself  to  Pinus  aylveatris^  as  the  cultivators  of  exotic  pines  in  Bri- 
tain know  this  year.  In  a  collection  of  pines  in  AnnatPark,  Perth- 
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shire,  it  has  been  very  injorioas  to  Ptnua  exodaa  and  halq^enaiaj 
and  has  taken  the  other  kinds,  such  as  cembra^  Laridoy  austricux^ 
and  caramanica  in  its  way.  The  injury  done  has  not  been  fatal 
to  any  of  the  trees,  but  has  lessened  their  beauty  and  checked  their 
growth  for  a  season.  These  trees  grow  on  "  Loudon'^s  Brae,"  a 
place  which,  because  of  certain  trees  wherewith  its  surface  is 
varied,  is  associated  with  the  much-respected  name  of  the  late  Mr 
Loudon.  The  insect  has  been  known  in  the  neighbourhood  of 
Edinburgh  for  some  years. 

Hitherto  this  insect  has  not  in  Britain,  as  it  sometimes  has  in 
Germany,  destroyed  jjine  trees  by  the  acre :  but  its  increase  with 
us  in  1855,  and  especially  the  way  in  whicn  it  has  attacked  pine 
trees  of  great  value  as  objects  of  rarity  or  ornament,  may  well 
cause  arboriculturists  to  inquire  whether  or  not  there  is  any 
way  of  checking  its  ravages.  In  a  pinetum,  amongst  young  trees, 
much  may  be  done  for  this  end  by  cutting  o£f  and  burning  every 
shoot  as  it  begins  to  wither.  When  it  attacks  large  forests,  as  it 
has  done  in  Germany,  the  plan  recommended  by  Dr  Bossmassler 
seem^  to  be  the  only  effectual  one ;  and  that  is  to  cut  down  and 
bum  everv  infected  tree.  There  is  no  way  of  getting  at  the  beetles 
in  any  wholesale  way  without  cutting  off  the  infected  twigs  or 
burning  the  whole  tree,  as  each  beetle  is  safe  from  ordinary  agents 
in  the  hole  that  it  has  carved  for  itself  in  the  young  shoot  or 
branch. 

This  beetle  attacks  the  leading  shoots  of  pine  trees,  commencing 
generally  with  the  shoot  of  the  current  year,  but  also  boring  into 
the  branch  farther  down,  or  into  the  wood  of  the  previous 
season.  In  commencing  its  operations  it  drills  a  small  round 
hole  at  the  base  of  a  pair  of  leaves,  and  then,  turning  up- 
wards, forms  a  vertical  tunnel  of  about  an  inch  or  more  m 
length,  and  then  escapes  by  piercing  through  again  to  the 
bark.  Another  tunnel  may  enter  immediately  above  this,  the 
whole  of  the  current  year's  and  the  last  year's  shoots  being 
perforated  by  a  series  of  tunnels  open  at  each  end,  and  separated 
from  one  another  by  a  small  portion  of  solid  wood ;  and  the  beetle 
that  begins  uppermost,  or  within  an  inch  of  the  top,  sometimes 
bores  right  up  through  the  centre  of  the  terminal  bud.  The  young 
shoot  when  thus  pierced  withers  and  falls  off,  but  the  leaves  of  the 
older  wood,  being  sustained  by  a  hoUow  cylinder  of  bark  and 
woodv  fibre,  may  continue  ^reen  for  a  season.  The  insect  may  be 
callea  in  plain  language  a  little  black  beetle,  about  one-sixth  of  an 
inch  in  length,  and  more  particularly  a  beetle  of  a  cylindrical  form, 
and  black  colour,  varying  to  a  dull  buff  or  pitchy  red,  and  with 
lineate-punctate  elytra.  In  excavating,  it  reduces  the  wood  to 
small  dust  by  its  strong  mandibles ;  but  of  this  dust,  as  Mr  Curtis 
remarked  a  number  of  years  ago,  part  consists  of  shapeless  lumps, 
and  the  greater  portion  of  very  thin  semi-transparent  lamellae,  or 
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rather  shavings.  Besides  boring  the  leading  shoots,  the  insect 
sometimes  injures  the  wood  and  bark  of  the  trunk.  Several  other 
species  of  Hylurgua  have  been  found  at  work  in  the  pine  forests  of 
Germany,  namely,  ligmperda^  ater^  palliatuSj  and  anguatatua.  The 
species  Finiperda  has  been  found  in  Norway  spruce  trees,  as  well 
as  in  pines  proper.  The  generic  name  applied  by  some  is  Eyle- 
sinus* 

It  was  long  ago  found  in  Germany  that  the  race  of  nine-bark 
beetles,  to  which  the  genus  Hylurgus  belongs,  increasea  most  in 
warm  dry  summers,  followed  by  cold  and  dry  winters.  These 
terms  describe  the  summer  of  1854,  and  the  winter  that  followed 
it ;  and  H,  Finiperda  did  some  harm  in  Perthshire  in  1854,  though 
not  nearly  to  such  a  great  extent  as  in  the  following  year.  "  Hot 
weather,"  Kollar  remarks,  "  shortens  the  period  of  transformation, 
and  thus,  by  affording  time  for  the  maturation  of  several  broods, 
causes  a  superabundant  number  of  insects  to  be  found."  The 
c()mmon  kinds  of  bark  beetles  lodge  in  the  bark  of  the  trees  and 
bore  into^  the  stems.  H.  Finiperda^  though  it  lodges  in  the  young 
shoots,  lays  its  eggs  under  the  bark  of  sickly  and  felled  pines  and 
spruces,  the  maggot  living  in  the  bark  and  feeding  on  the  stag- 
nated and  fermented  juice  under  it.  Hence  the  advisability  of 
carting  away  and  burning  decayed  trees  in  order  to  destroy  the 
maggots,  or  to  prevent  the  beetles  from  finding  suitable  breeding 
places,  though  indeed  they  will  deposit  their  eggs  under  the  bark 
of  healthy  trees  if  they  can  find  no  other.  The  natural  enemies 
of  all  the  pine-bark  beetles,  including  the  genera  Eylurgus  (or 
Hyleainus)  and  Bostrischua,  are  burro wmg  wasps,  ants,  and  several 
kinds  of  birds.  Certain  birds,  such  as  the  woodpecker,  finch,  and 
tomtit  not  only  eat  the  maggots,  but  are  still  more  fond  of  the 
beetles  themselves.  All  these  natural  enemies  of  the  beetles  and 
their  larvaa  should  be  encouraged  by  the  forester — the  gamekeeper 
being  forbidden  to  molest  them.  Felled  trees  that  cannot  be 
removed,  should  have  their  bark  stripped  ofi^,  and  burned  whenever 
it  is  found,  in  course  of  the  summer  months,  to  contain  beetles  or 
broods  of  maggots.  It  would  be  well  if  all  felling  of  firs  were 
completed,  and  the  woodlands  cleared  of  the  felled  trees,  before 
summer  sets  in  every  year ;  and  if  fir  trees  lying  in  summer  at  the 
sawpit  were  examined,  and  the  bark  taken  off  and  burned,  if 
found  to  contain  the  insects.  Rustic  railings  of  unbarked  fir  or 
larch  poles  may  afford  them  breeding-places — ^for  the  larch  also  has 
its  bark  beetle.  It  has  been  found  that  larch  does  not  thrive  after 
Scots  fir,  and  that  Scots  fir  itself  does  not  grow  freely  on  the  site 
of  old  fir-woods.  The  "  exhaustion  "  theory  of  rotations,  and  also 
the  theory  of  DecandoUe,  which  explains  the  necessity  of  rotations, 
by  the  polluting  effects  of  matter  deposited  by  roots,  may  both 
be  brought  forward  to  explain  this,  and  in  both  there  may  be. 
truth ;  but  doubtless  a  change  in  the  kinds  of  trees  planted  is  also 
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commendable,  on  account  of  certain  kinds  of  ihsects  breeding  about 
places  where  trees  of  the  kinds  they  affect  have  long  grown. 

The  pine  saw-fly,  Tenthredo  (or  Lophyrus)  pini^  injures  pines 
by  feeding  on  their  leaves  when  in  the  caterpillar  state.  About 
thirteen  years  ago  it  stripped  the  branches  of  several  pines  at  a 
place  in  JPerthshire,  and  has  occasionally  appeai*ed  since,  though 
not  in  great  numbera  It  seems  to  prefer  Pinus  aylvestris^pumilw^ 
and  their  kindred  species,  but  will  not  refuse  the  liner  leaves  of 
such  pines  as  excelaa  when  put  upon  them.  When  tried  upon 
Abies  morindaj  the  caterpillars  seemed  to  be  much  put  about  by 
the  sharpness  of  the  short  and  stiff  foliage,  which  prevented  them 
from  moving  about  freely.  The  female  ny  slits  the  pine  leaf  with 
her  ovipositor,  and  inserts  her  eggs  in  the  incision.  The  caterpil- 
lars, wnich  are  fully  an  inch  in  length,  appear  towards  the  end  of 
summer.  Both  fly  and  caterpillar  are  fully  described  in  Kollar's 
Treatise  on  Insects^  and  the  insect  is  described  as  being  very 
injurious  in  the  German  forests,  sometimes  stripping  trees  entirely 
of  their  leaves,  and  causing  their  speedy  decay.  Each  female  fly 
lays  one  hundred  eggs,  so  that  the  mcrease  of  the  insect  would  be 
enormous,  were  it  not  for  two  natural  checks.  One  of  these  con- 
sists of  cold  and  wet  weather,  which  destroys  the  caterpillars  when 
they  are  young,  or  when  they  are  changing  their  skin ;  the  other 
is  weather  of  such  a  favourable  character  as  tends  to  the  increase 
of  their  enemies,  the  ichneumon  flies.  The  birds  most  commended 
for  destroying  the  caterpillars  are  the  green  woodpecker,  the  great 
red,  or  various-colourea  woodpecker,  the  black  woodpecker,  and 
the  nut-hatch.  The  squirrel  (which  our  gamekeepers  shoot  re- 
morselessly) hunts  them  on  the  trees  of  Germany,  and  the  field- 
mouse  devours  them  as  they  fall  to  the  ground. 

Hitherto  the  few  that  have  occasionally  appeared  in  Britain 
might  easily  have  been  shaken  off  the  branches  and  destroyed,  or 
the  branches  themselves  cut  off  and  burned.  It  will  be  a  sad  day 
for  our  pinetums  if  ever  it  be  necessary  to  cut  trenches  in  the 
ground  to  catch  the  caterpillars  as  they  march  in  millions,  like 
locusts,  from  one  forest  to  another.  And  yet  it  will  only  be  after 
considerable  evil  has  been  done  (if  ever  it  be  done)  that  means  of 
prevention  will  be  generally  resorted  to — such  as  shaking  the 
young  trees  in  the  mornings  when  the  caterpillars  are  stiff  and 
easily  shaken  off,  or  destroying  the  pupie,  by  carrying  away  and 
burning  or  fermenting  in  a  manure-heap  all  the  moss  and  dry 
leaves  found  in  fir  plantations  in  winter,  and,  of  course,  the  dormant 
insects  at  the  same  time.  And  yet,  where  the  caterpillar  has 
appeared,  it  might  be  well  to  adopt  such  measures,  and  also  to 
scrape  the  bark  so  as  to  remove  pupae  from  its  rents  and  fissures ; 
and  even  to  surround  the  trees  with  mounds  of  sand  about  eighteen 
inches  high,  so  that  the  larvsd  may  be  stifled  in  attempting  to  escape 
from  the  stem  where  they  may  have  been  bred.     This  is  one  of 
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the  many  plans  adopted  in  Germany.  It  may  be  hoped  that  the 
climate  of  Britain  will,  in  general,  prove  unfavourable  to  any 
great  increase  of  these  insects. 

Stephens'  Cateohiam  of  Practical  Agriculture.* — The  literature 
of  agriculture  is  now  assuming,  in  this  country,  a  highly  respect- 
able character.  It  was  long  in  arrear  of  our  practice,  for  those 
who  excelled  most  in  the  practical  operations  of  the  field,  long  con- 
tinued unwilling,  as  they  were  for  the  most  part  imqualified,  to 
take  up  the  pen  for  the  purpose  of  instructing  others.  Those,  on 
the  other  hand,  who  wrote  on  the  subject,  were  generally  defi- 
cient in  practical  knowledge ;  hence  their  views  were  mostly  of  a 
theoretical  or  speculative  kind,  and  seldom  productive  of  much 
benefit  to  the  art.  It  may  now  safely  be  affirmed  that  our  a^«* 
cultural  publications  are  not  only  keeping  pace  with  our  practice, 
but  reacting  upon  it,  and  aiding  greatly  in  the  general  improve- 
ment The  systems  of  agriculture  which  have  lately  appearedi 
must  not  only  tend  to  render  the  general  practice  more  uniform 
and  consistent,  but  to  make  recent  improvements  known  in  the 
remotest  districts,  where  otherwise  we  could  scarcely  expect  them 
to  be  speedily  introduced. 

And  not  only  are  the  landmarks  of  the  art  thus  advanced,  it  is 
gratifying  to  find  that  works  are  likewise  making  their  appear^ 
ance,  calculated  to  diffuse  a  more  correct  knowledge  of  its  prin- 
ciples among  all  classes  directly  connected  with  it.  The  work  now 
before  us — a  Catechism  of  Practical  Agriculture^ — ^is  eminently  of 
this  character,  while  it  contains  information  useful  to  all  engaged 
in  the  ordinary  labours  of  husbandry ;  it  comes  down  to  the  level 
of  the  merest  tyro,  and  afibrds  him  an  elementary  view  of  the 
whole  subject,  which  even  the  dullest  intellect  can  scarcely  fail  to 
understand.  Indeed,  of  the  numerous  elementary  works  of  this 
nature,  in  different  departments  of  knowledge,  which  we  have 
lately  had  occasion  to  examine,  this  seems  the  best  calculated  to 
attain  its  object.  The  general  arrangement  is  simple  and  natural, 
and  brings  the  different  operations  of  the  farm  successively  under 
the  notice  of  the  reader,  in  the  order  in  which  they  actually  occur. 
The  questions  bring  out  all  the  particulars  most  essential  to  be 
known,  and  the  answers  are  short,  precise,  and  easy  to  be  remem- 
bered. It  is  only  by  a  writer  long  accustomed  to  reflect  on  the  sub^ 
ject,  and  intimately  acquainted  with  its  details,  that  so  much  infer* 
mation  could  be  ccmveyed  in  so  condensed,  and,  at  the  same  time,  so 
clear  and  intelligible  a  form.  The  langua^  is  remarkably  simple 
and  perspicuous,  and  even  those  least  experienced  in  deriving  infor- 
mation from  books,  can  scarcely  ever  be  at  a  loss  as  to  the  precise 

•  CaUehitm  of  Practical  AgrwuUure.     Bv  Hknrt  Stephens,  F.R.S.E.,  Author 
of  the  Book  o/th€  Farm,    W.  Blackwood  &  Sons,  Bdinbuigh  and  London. 
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meaning.  The  work  is  profusely  illustrated  with  cuts,  not  only 
representing  groups  of  figures  engaged  in  farming  operations,  but 
domestic  animals,  and  most  of  the  implements  used  for  cultivat- 
ing the  ground,  and  preparing  the  gram.  These  cuts,  along  with 
the  accompanying  descnptions,  render  the  names  and  uses  of  the 
di£Pereat  parts  readily  understood,  and  cannot  fail  to  impress  them 
on  the  memory.  Of  these  illustrations  it  is  only  necessary  to  9ay 
that  they  are  executed  in  the  same  style  as  those  of  the  Book  of  the 
Farm^  at  once  elegant  and  accurate. 

Although,  for  the  object  in  view,  the  work  had  necessarily  to  be 
of  limited  extent,  no  important  branch  of  the  subject  is  omitted. 
Besides  the  ordinary  operations  of  the  farm  in  their  due  sequence 
according  to  the  seasons,  an  appendix  includes  all  that  does  not 
form  an  integral  part  of  the  ordinary  course,  and  such  works  as  are 
performed  at  particular  periods  of  a  lease,  and  in  particular  states 
of  a  farm,  which  do  not  usually  require  to  be  repeated.  We  have 
thus  a  complete  epitome  of  an  agricultural  system,  according  to  the 
method  which  experience  and  science  have  sanctioned  as  the  best. 

When  this  subject  is  introduced  into  schools,  as  we  have  little 
doubt  it  soon  will  be,  it  is  satisfactory  to  know  that  we  are  now  pro* 
▼ided  with  such  excellent  manuals  as  this,  and  Professor  Johnston's 
similar  work  on  agricultural  chemistry,  to  which  it  may  be  regarded 
as  a  fitting  companion.  It  may,  perhaps,  be  doubted  whether 
the  catechetical  form  is  best  adapted  to  those  who  study  the  ele- 
ments of  the  subject  by  themselves.  It  involves  certain  inconve- 
niences, and,  unless  very  skilfully  managed,  does  not  present  the 
subject  in  that  strict  continuity  and  mutual  dependence  of  parts 
which  contribute  so  much  to  the  comprehensive  understanding  of 
it  as  a  whola  But  there  can  be  no  doubt  that  this  method  of 
treating  it  affords  great  facilities  to  a  teacher,  particularly  to  the 
teacher  of  a  class ;  and  it  has  the  advantage  of  eliciting  a  distinct 
and  explicit  deliverance  on  all  the  main  points,  which  is  well 
adapted  for  fixing  itself  in  the  memory.  Viewed  as  an  educational 
work,  we  consider  this  little  volume  of  Mr  Stephens'  as  of  high 
value,  and  as  constituting  an  additional  claim  on  the  gratitude  of 
the  public  for  the  great  services  he  has  rendered  to  practical 
agriculture.  And  while  thus  fitted  to  benefit  the  more  youthful 
of  our  rural  population,  it  will  be  perused  with  pleasure  and  profit 
by  their  seniors,  as  often  suggesting  improved  methods  of  manage- 
ment, assigning  sound  reasons  for  what  they  have  been  accus- 
tomed to  do  from  mere  traditionary  usage,  and  making  them 
acquainted  with  the  results  of  a  more  extensive  knowledge  and 
experience  than  they  have  had  the  means  of  acquiring. 

^^  Should  this  little  work,"  says  the  author,  ^'  find  its  way  into 
the  public  schools  of  the  country,  teachers  might  extend  the  ques- 
tions largely  on  every  subject  treated  of,  and  introduce  others  on 
a  few  subordinate  subjects  which  have  been  purposely  omitted  in 
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order  to  retain  the  work  within  reasonable  compass.  Some  ac- 
quaintance with  practical  agriculture  would  easily  enable  them  to 
originate  questions.  It  might  also  be  advisable  to  exhibit  work- 
ing specimens  of  hand-implements,  and  show  the  manner  of  using 
them.  Other  machines  than  those  figured  might  be  traced  with 
chalk  upon  a  black  board,  and  their  superiority  or  inferiority  to  the 
machines  given  pointed  out.  Drawings  of  the  cultivatea  plants 
in  their  different  states  of  growth,  and  of  the  varieties  of  live-stock 
usually  reared,  might  be  placed  before  pupils  with  much  advan- 
tage. Samples,  too,  of  the  various  grains  and  seeds  sown  on 
farms  would  at  once  impress  upon  the  memory  of  the  pupils  their 
identity  and  use. 

'^  By  means  of  such  a  course  of  tuition  in  the  school,  and  exem- 
plified on  the  neighbouring  farms,  the  occupants  of  which  would 
doubtless  be  willing  to  second  the  views  of  the  teachers,  a  large 
amount  of  correct  agricultural  knowledge  would  be  imparted  to 
young  boys  and  girls  destined  to  earn  their  livelihood  on  farms, 
and  which  at  present  is  only  attainable  by  labour  in  the  fields,  to 
the  serious  neglect  of  other  kinds  of  knowledge  only  to  be  acquired 
at  school.  Thus,  by  combining  a  professional  with  the  usual  edu- 
cation to  yoimg  farm-labourers  of  both  sexes,  a  larger  portion  of 
their  time  might  be  spent  at  school  than  there  is,  greatly  to  their 
own  advantage  in  mental  culture,  and  to  that  of  their  masters  as 
securing  servants  of  a  superior  capacity." 


THE  LATE  PROFESSOR  JOHNSTON. 
By  a  Scottish  Farmer. 

Our  readers  will  already  be  apprised  of  the  melancholy  death 
of  Professor  Johnston,  which  took  place  at  Durham  on  the  18th 
of  September  last.  We  embrace  the  first  opportunity  afforded  us 
of  paying  a  passing  tribute  to  the  memory  of  one  who  has  en- 
riched the  pages  both  of  this  Journal  and  of  the  Transactions  of 
the  Highland  Society  with  his  contributions.  We  are  sure  that  we 
will  meet  with  the  sympathy  of  all  lovers  of  scientific  agriculture, 
in  our  expressions  of  grief  at  the  loss  of  one  of  its  principal  pro- 
moters. 

A  Scotchman  by  birth  and  parentage,  Johnston  received  that 
solid  education  usually  given  to  the  children  of  the  middle  classes 
in  his  native  country.     We  are  not  aware  that  he  manifested  any 

fredilection  for  the  natural  sciences  before  he  went  to  Glasgow 
Fniversity  to  prosecute  his  studies ;  where,  after  his  attendwce 
at  the  chemical  class,  h«  resolved  to  devote  his  attention  more 


THE  LATE  PROFESSOR  JOHNSTON.         *  245 

jMu-ticnlarly  to  chemistry.  With  this  view,  after  groundine^ 
nimself  in  his  favourite  science,  he  went  to  Sweden,  and 
studied  under  the  celebrated  Berzelius.  The  years  immediately 
succeeding  his  return  to  this  country,  and  after  his  appointment 
to  the  office  of  Beader  in  Chemistry  and  Mineralogy  in  the 
University  of  Durham,  were  devoted  to  investigations  in  the  labo- 
ratory, which  he  prosecuted  with  the  greatest  ardoiu*.  The  results 
of  his  labours  were,  at  this  time,  confined  to  valuable  communica^ 
tions  to  the  British  Association,  and  interesting  articles  in  some  of 
the  principal  scientific  periodicals  of  the  day ;  so  that  his  name  was 
comparatively  unknown,  save  to  a  limited  circle  of  men  of  science. 

Scientific  agriculture,  with  which  his  name  is  now  principally 
associated,  did  not  appear  to  have  occupied  much  of  his  attention 
till  1841,  after  the  first  part  of  Liebig's  brilliant  report  upon  the 
state  of  Organic  Chemistry  had  been  laid  before  the  '^British 
Association  for  the  Advancement  of  Science."  Occupying  a  high 
position  in  science,  he,  nevertheless,  devoted  his  talents  and  ener- 
ffies  to  explaining  to  farmers  the  scientific  principles  of  their  pro* 
ression.  His  Lectures  on  Agricultural  Chemistry  and  Oeology^ 
addressed  to  practical  agriculturists,  bear  testimony  to  the  great 
success  which  attended  his  attempts  to  make  everything  plam  to 
his  hearers  and  readers ;  for  "  everything,"  he  said,  "  in  sudb  lec- 
tures, which  is  not,  or  may  not  be  easily  understood  by  those  to 
whom  they  are  addressed,  is  worse  than  useless."  And  yet  these 
lectures,  addressed  to  a  non-scientific  audience,  form  one  of  the 
standard  works  in  agricultural  science.  Not  content  with  teach- 
ing the  fathers  the  hidden  truths  of  his  favourite  studies,  he  ad- 
dressed himself  to  the  children  also,  and  used  his  utmost  endea- 
vours to  have  a  class  established  in  our  parochial  and  other  schools) 
for  teaching  the  elements  of  agricultural  chemistry,  and,  with  this 
view,  published  his  Catechism  of  Agricultural  Chemistry  and 
Oeologyy  which  has  been  of  immense  benefit  to  more  than  teachers 
and  scholars.  Its  wide  circulation  has  been  evidenced  by  the  pub- 
lication of  nearly  forty  editions. 

His  mind  and  pen  were  ever  active  to  keep  pace  with  the  rapid 
progress  of  agriculture,  and  from  time  to  time,  important  elemen- 
tary and  other  works  were  issued  by  him,  bringing  before  the 
farmer  the  latest  discoveries  in  the  science  of  his  profession.  Among 
these  works  we  may  particularise  his  Elements  of  Agricultural 
Chemistry  and  Oeology,  which  has  already  reached  a  sixth  edition, 
and  is  mainly  an  abridgment  of  his  lectures,  with  the  subject  still 
more  popularly  treated.  His  Experimental  Agriculture  is  an 
admirable  digest  of  all  the  published  agricultural  facts  at  the  time : 
and  though  the  suggestions  for  future  experiments  therein  offered 
have  been  considered  by  some  practical  men  as  comparatively 
worthless,  from  their  having  failed  when  tried,  we  ougnt  not  to 
forget,  in  judging  of  them,  that  the  facts  at  his  command  were 
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comparatiyelj  few,  and  that,  probably,  the  experimentB  suggested 
were  tried  under  circumstances  totally  different  from  those  on 
which  he  founded  his  opinions.  His  work  On  the  Use  of  Lime  in 
Agricultwre  brings  before  us  all  that  is  known  on  that  important 
subject,  displaying  that  searching  diligence  for  which  he  was  dis- 
tinguished, and  the  power  he  possess^  of  explaining  the  simplest 
facts  by  a  reference  to  scientific  principles.  And  we  must  not 
omit  to  mention  his  Contrihutions  to  Scientific  Agricvlture^  which 
is  a  collection  of  the  very  valuable  and  interesting  papers  which 
were  published  by  him  when  Chemist  to  the  Agricultural  Chemical 
Association  of  Scotland. 

He  accepted  an  invitation  to  deliver  a  course  of  lectures  in 
North  America ;  and  on  his  return  he  published  the  results  of  bis 
observations.  As  was  to  be  expected  from  his  powers  of  observa- 
tion, his  extensive  scientific  acquirements,  his  knowledge  of  the 
applications  of  science  to  agriculture,  and  his  clear  and  attractive 
style,  his  Notes  on  North  America  forms  one  of  the  best  books  on 
that  country,  and  is  alike  interesting  and  instructive  to  the  general 
reader,  and  most  useful  to  the  emigrant 

Were  we  to  attempt  to  characterise  the  lectures  and  writings  of 
Professor  Johnston,  we  would  say  that  they  were  eminently 
suggestive.  He  carried  his  hearers  and  readers  to  the  very  verge 
of  known  truths,  to  the  vUima  Thule  of  well-ascertained  facta ; 
but  he  did  not  leave  them  there — ^he  showed  them  what  they  might 
expect  to  find  beyond,  and  suggested  how  they  might  discover  it. 
We  have  often  thought  that  it  was  owing  to  this — a  power  of 
inspiring  hopes  in  his  readers  and  hearers — a  most  invaluable 
quality  in  a  lecturer  or  writer — that  some  practical  men  were  apt 
to  consider  him  too  theoretical  in  his  suggestions  and  advices.  But 
this  was  a  mistake,  arising  very  often  from  a  misapprehension  of 
his  meaning — a  want  of  discriminating  between  what  he  said  would 
happen,  and  what  might  happen.  We  believe  that,  carried  away 
sometimes  in  conversation  by  an  enthusiasm  in  his  studies,  he  did 
make  statements  to  which  few  practical  men  would  subscribe ;  but 
such  were  sedulously  avoided  in  his  lectures  and  works.  We  are 
certain  of  this,  that  there  was  none  more  conversant  with  the  mass 
of  agricultural  facts  published,  and  none  who  subjected  these  to  a 
more  rigid  examination  and  comparison,  than  Professor  Johnston. 
We  will  not  extend  this  sketch  by  any  laudatory  expressions  of 
ours.  His  works  bear  testimony  of  what  he  has  done  for  science, 
for  the  instruction  of  the  people,  and  for  agriculture ;  the  last  of 
which,  in  particular,  is  deeply  indebted  to  him  for  his  valuable 
services, — services  which  will  be  ever  more  highly  appreciated  and 
acknowledged  the  more  advanced  the  state  of  agriculture  be- 
comes. 
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FOREIGN  MARKETS.— Per  Imperial  Quarter,  free  on  board. 


Dat«. 


Barley. 
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Sept.  . 

Oct.  . 

Not.  . 

Sept.  . 

Oct.  . 

Not.  . 

Sept  . 

Oct.  . 

Not.  . 

Sept.  . 

Oct.  . 
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s.  d.|8.  d. 

90    0  28    6 
82    6-92    0  28    6-36 
80    0-85    0,27    6-35 


8.  d. 
79    0- 


Ham< 
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;{ 
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6-39 
6-86    0,34    6-40 


6-85    030 
6-90    0  32 


e.  d. 

32  6 
0 
6 

0 
6 
6 


Bremen -j 

KOnigs-f 
berg    1 


76    0-87  0|27  6-35  6 

81    6-90  029  0-37  6 
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0-88  6  35  6-39  6  20 

78    0-85  6!32  6-38  618 


d.    g.   d. 
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s.   d.    8.  d. 
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45    0-56    6 


d. 

6 

40  0,. 
42    0 


18    6-24    6 

18  0-25    6 
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60  0.37 

-51  033 
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0 

6-45 

6-47 

6-47 
6:- 46 
6-47 
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6-48  6  39  6-47 
6-50    6,40    6-48 


Fraightoflrom  Um  Baltie,  fram  4i.  Sd.  to  7«.i  ttom  tba  Medit«rnuiean,  7a.  6d.  to  14a.  8d. ; 
•nd  bjr  ateamer  from  Mambarg,  4a.  6d.  to  7a.  per  imperial  qr. 


THE  REVENUE.— From  30th  Sefp.  1854  to  30th  Sept.  1855. 


qoartera  ending  Sept.  80. 


Teara  ending  Sept.  80. 


1864. 


1805. 


Gustonu  .. 

Excise 

Stamps  ... 
Tuxes  .... 
Post-Office 
Miscellaneous 
Property  Tax 


£ 

5,349,251 

5,212.782 

1,707.509 

133.577 

343,000 

216,166 

2.545,056 


£ 

364,423 


£ 
5,713,674 
4.946,776 
1,604,165 

111,374 

261.757 

255.073 
4.538.646  1.993.590 


38,907 


266,006 
103,344 
22.203 
81,243 


Total  Income 


15,507.341 
Deduct  decTMse. 

Increase  on  the  qr.. 


-I- 

17.431,465  2.396,920 

472.796 


£ 

20,316.431 
15.744,613 
6,984.076 
3.153.773 
1.365,000 
1,262,230 
6.965,614 


473.796 


1,924.124 


£ 

21,607,218 
16.710.391 
7,084,648 
2,915.036 
1,158,181 
1.211,383 
13,449,761 


£ 

1,290,787 
965,778 
100.472 


6.484.147 


238.737 

206,819 

50.847 


65,791 ,737|64,136,618  8.841.184 
Deduct  de  rease....       496,403 


496,403 


Increase  on  the  year   18.344,781 


PRICES  OF  BUTCHER-MEAT.— Per  Stone  ov  U  Pounds. 


1856. 
Sept.  . 
Oct.  . 
Not.   . 


LONDON.  LIVERPOOL.      NEWCASTLE.     EDINBURGH.         GLASGOW. 


8.d.  8.d, 
6  6-8  6 
69-89 
69-93 


Mutton. 


s.d.  s.d. 
6  9-9 
6  9-8  9 
69-9  3 


Beef.       Maiton. 


d.  ad. s.d.  ad. 
7  0-8  67  3-8  6 
6  9-8  0l7  0-8  3 
6  0-7  96  3-8  0 


Beef. 


ad.  ad. 
6  6-8  6 

6  6-8  3 

7  3-8  3 


Matton. 


ad.  ad. 

6  6-8  6 
8  3-7  9 

7  0-8 


Beef.       Mutton. 


8.d.  ad.iad.  s.d.  ad.  ad. 
6  3-8  66  3-8  36  6-8  6 


6  0  .  8  3  6  0  -  8  3*6  9  -  8  9 
3-8  9,6  3-8  6,7  3-8  9 


66 


Mnttea. 


S.d.  ad. 
6  6-8  6 
6  9-9  0 
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PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Per  Stone  of  14  Pounds. 


ENGLISH. 

Merino 

in  grease,  

South-Down 

Half-Bred 

Leioefter  Hogg 

EweandHogg. . 

Locks 

I  Moor. 


's.  d.       8.  d. 

14  6  to  23  6 
11  6  to  15  6 
17  6  to  18  9 

15  0  to  15  6 
14  3  to  17  6 
13  6  to  16  0 

7  0  to  9  0 
5  0  to    7  0 


SCOTCH. 

Leicester  Hogg. 

Ewe  and  Hogg. 

Cheviot,  white 

laid,  washed.     , 
..    unwashed. 

Moor,  white. , 

..    laid,  washed 

unwashed,.. 
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We  have  to  congratulate  the  farmers  of  Scotland  on  the  patriotic 
spirit  which  they  have  evinced,  in  voluntarily  submitting  a  second 
time  to  the  inspection  of  the  public  these  returns,  which  contain 
the  results  of  their  skill,  enterprise,  and  labours  during  the  past 
year — ^results  which,  however  important  they  may  be  to  the  con- 
sumer, could  not  have  been  procured  with  equal  accuracy  by  anv 
other  means.  We  have  to  congratulate  the  Highland  and  Agn- 
cultural  Society  on  the  success  which  has  attended  their  labours, 
in  working  out  the  trust  which  they  undertook  at  the  request  of 
Grovemment.  We  have  to  congratulate  the  country  on  the  unre- 
served publication  of  these  returns,  as  evidencing  the  existence  of 
as  intelligent  and  public-spirited  a  body  of  tenants  as  are  to  be 
found  in  any  country — a  healthy  tone  of  feeling  subsisting  between 
landlord  and  tenant,  and  a  confidence  in  the  honour  of  their 
rulera 

We  do  not  intend  here  to  discuss  the  value  and  importance  of 
statistics  generally,  or  of  agricultural  statistics  in  particular.  This 
has  already  been  ably  and  sufficiently  done  in  the  pages  of  this 
Journal  and  elsewhere.  And  we  presume  that  the  importance  of 
obtaining  accurate  statistics  on  every  subject,  political  and  scien- 
tific, will  now  be  universally  admitted. 

Though  perfectly  satisfied  with  the  returns  of  the  last  two  years, 
and  with  the  machinery  made  use  of  to  obtain  the  information 
contained  in  them,  we  hope  that  ere  long  the  inquiry  not  only  will 
include  fuller  agricultural  details,  but  will  be  extended  to  other 
branches  of  trade.  We  should  like  to  see  several  additional 
columns  introduced,  through  time,  into  the  agricultural  schedule — . 
as,  for  instance,  the  difi^erent  breeds  and  cross-breeds  both  of  cattle 
and  sheep  kept  on  the  farm ;  also  the  different  varieties  of  each 
cereal  and  root  crop  cultivated,  &c.  If,  for  example,  we  had  been 
in  possession  of  such  full  statistics  for  a  sufficiently  long  period, 
how  interesting  it  would  have  been  to  trace  the  progress  of  the 
Cheviot  sheep  from  their  native  hills,  gradually  displacing  the 
blackfaced  breed,  till  they  grazed  on  the  majority  of  our  mountain 
pastures;  and  then  to  mark  the  reaction  which  is  taking  place 
in  some  districts,  where  the  blackfaced  have  again  beeun  to  assert 
their  supremacy:  or  how  instructive  to  determine  tne  favourite 
varieties  of  wheat  or  other  cereals  in  particular  districts— that 
preference  being  clearly  traceable  to  some  peculiar  adaptation  of 
the  one  to  the  other. 

But  still  we  think  that  the  changes  introduced  into  the  schedules 
this  season,  though  reducing  the  columns  in  number,  were  judicious ; 
for  if  the  farmers  are  to  make  the  returns,  they  should  be  asked 
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to  return  nothing  more  than  what  they  are  accustomed  to  work 
with.  There  are  very  many  farmers  who  have  no  plans  of  their 
farms,  and  who  will  be  unable  to  tell  the  number  of  acres  in 
buildings,  fences,  waste,  &c.,  or  even  permanent  pasture,  but 
who,  from  two  or  three  years'  experience,  will  come  pretty  near 
the  extent  of  their  lands  under  rotation ;  for  they  know  that  it 
required  so  many  bolls  to  sow  this  or  that  field,  so  many  days 
to  plough  the  next,  and  so  many  tons  of  manure  to  be  applied  to 
another. 

The  estimates  were  made  last  year  between  the  15th  and  30th  of 
November.  We  are  strongly  of  opinion  that  this  is  early  enough 
in  the  season  for  all  practical  purposes,  and  to  insure  accuracy ;  and 
we  decidedly  think  that  there  should  not  be  an  intermediate  esti- 
mate. It  has  been  strongly  urged  by  some  that  an  estimate  should 
be  made  before  harvest.  For  whose  interest  is  this  to  be  done  ? 
For  that  of  the  consumers  ?  It  will  be  found  that,  whenever  the 
estimates  are  published,  speculators,  knowing  the  uncertainty  of 
such  premature  estimates,  and  the  great  risks  attending  a  Scotch 
harvest,  will  raise  or  depress  the  markets  according  to  circum- 
stances ;  and,  as  in  all  such  cases,  the  consumers  will  be  sufferers. 
We  do  not  require  to  argue  this  question,  for  we  have  abundant 
evidence  of  what  will  take  place  from  what  happens  every  year 
immediately  before  harvest,  when  there  are  too  many  found  ready 
to  speculate  on  the  probable  produce  of  the  new  crop ;  and  matters 
will  be  made  no  better  by  the  publication  of  the  uncertain  estimates 
of  the  statistics.  But  we  are  told  that  it  will  be  for  the  interest  of 
the  farmer  to  have  an  estimate  before  harvest.  If  speculators  are 
to  make  a  handle  of  such  estimates,  as  we  have  already  shown 
they  will  do,  there  can  be  no  doubt  of  the  producers  being  sufferers 
as  well  as  the  consumers.  It  is  said  by  those  who  advocate  an 
estimate  before  hai*vest,  that  it  might  be  done  as  easily  as  the 
valuation  of  a  crop  for  an  incoming  tenant.  Leaving  out  of  view, 
at  present,  the  facility  or  difficulty  with  which  such  an  estimate 
would  be  made  for  the  statistics,  we  are  sure  that  there  are  not 
many  farmers  who,  being  left  to  the  tender  mercies  of  the  best 
qualified  and  most  conscientious  of  their  friends,  as  arbiters  in  the 
valuation  of  a  standing  crop,  and  having  observed  the  great  dis- 

Earity  in  the  yield  of  the  crop  as  certified  by  the  bushel  on  the 
am  floor,  and  as  indicated  by  the  arbitei*s'  estimate,  would  place 
much  reliance  on  such  estimates. 

We  think  it  a  delusion  altogether  to  suppose  that  farmers  are  to 
be  aided  in  selling  their  grain  by  any  statistical  returns.  It  may 
be  regarded  as  an  axiom  in  agricultural  economics,  that  a  farmer 
should  always  sell  his  grain  as  he  threshes  it  out.  He  must  thresh 
for  straw,  and  he  has  very  seldom  any  proper  accommodation  for 
storing  grain  when  threshed  ;  and  it  is  now  well  established  that, 
by  the  end  of  a  nineteen  years'  lease,  the  farmer  who  acts  on  the 
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above  axiom  will  be  better  off  than  he  who  has  always  been  hold- 
ing on  for  higher  prices.  Indeed,  we  may  go  a  little  farther,  and 
say  that  he  who  threshes  most  oiF  the  stook,  provided  his  straw  is 
properly  disposed  of,  either  on  or  off  the  farm,  will,  in  nine  cases 
out  of  ten,  draw  most  money  per  acre. 

We  object,  then,  to  an  estimate  of  the  crop  being  taken  before 
harvest :  first,  because  of  its  uncertainty ;  second,  because  of  its 
being  as  likely  to  contradict  the  succeeding  estimate  as  not,  and 
thus  shaking  the  confidence  of  the  community  in  the  accuracy  and 
value  of  the  statistics.  For  it  cannot  be  denied  that  the  state  of 
the  weather  at  the  critical  period  of  harvest,  and  the  risk  of  shak- 
ing from  high  winds  at  the  same  time,  must  materially  influence 
the  estimate  taken  after  harvest,  while  they  can  have  no  effect 
upon  that  made  of  the  standing  crop.  A  third  objection  we  have 
to  an  estimate  before  harvest  is  its  impracticability,  if  we  are  to 
obtain  reliable  information  from  it.  How  is  it  to  be  done  ?  Is 
it  to  be  done  simultaneously  over  the  whole  country,  within  ten 
days  or  a  fortnight,  in  the  late  at  the  same  time  as  in  the  early 
districts  ?  Or  is  the  estimate  to  be  made  in  each  parish  when  the 
crop  is  at  a  particular  stage  of  maturity  ?  Very  different  estimates 
will  be  made  of  a  crop  at  different  stages  of  its  growth  ;  and  there- 
fore, if  the  former  plan  is  adopted,  we  can  expect  nothing  but  a 
most  inaccurate  estimate.  And  then  if  the  latter  method  is  adopted, 
which  will  no  doubt  insure  greater  accuracy,  in  most  of  the  districts 
presided  over  by  one  enumerator,  there  will  be  a  difference  of  a 
month  or  six  weeks  in  estimating  the  crop  between  the  early  and 
the  late  parishes  ;  and  thus  the  inquiry  will  be  comparatively  use- 
less to  one  part  of  the  farming  community,  for  a  considerable  por- 
tion of  the  crop  will  have  been  cut  down  and  sold  before  the  esti- 
mate can  have  been  made  public.  We  do  not  say  that,  in  cases  of 
great  emergency,  as  in  the  prospect  of  a  very  deficient  crop,  it 
may  not  be  advisable  to  use  the  statistical  machinery  for  obtaining 
information  regarding  the  state  of  the  standing  crop ;  for  even  an 
approximation  to  the  truth,  calculating  on  a  most  favourable  Jiar- 
vest,  which  shows  a  deficient  crop  (however  much  it  may  differ 
from  the  second  estimate),  will  tend  to  encourage  importation  at 
an  early  period,  and  thus  prevent  famine  prices.  But  such  a 
case  we  would  regard  as  quite  exceptional ;  and  we  would,  for  our 
own  part,  prefer  one  estimate,  made  as  soon  after  harvest  as 
possible. 

We  were  glad  to  hear  the  resolution  which  was  agreed  to  at 
the  last  general  meeting  of  the  Highland  and  Agricultural  Society ; 
viz.,  that  the  '^  Society  expressed  its  willingness  to  continue  the 
co-operation  and  assistance,  as  it  has  hitherto  afforded  to  the  sys- 
tematic collection  of  the  agricultural  statistics  of  Scotland,  so  long 
as  this  does  not  interfere  with  the  original  and  special  objects  of 
the  Society."     And  we  quite  agree  witli  Mr  Finnic,  who  stated  at 
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that  meeting  that,  no  part  of  the  Society's  affairs  being  neglected 
in  consequence  of  the  statistical  inquiry,  it  was  "  the  most  legiti- 
mate way  in  which  the  Society  could  employ  its  time."  Owing  to 
considerable  misapprehension  being  abroad  as  to  the  connection  of 
the  Society  with  the  collection  of  the  statistics,  we  think  it  proper 
to  dwell  longer  on  this  part  of  our  subject  than  we  otherwise  would 
have  dona 

Feeling  a  deep  interest  in  the  proceedings  of  the  Society,  none 
would  have  regretted  more  than  we  if  its  connection  with  statis- 
tics had  impaired  its  efficiency  as  a  nation&l  Agricultural  Sodety, 
or  led  it  to  depart  from  its  ^'  original  and  special  objects.'^  To 
satisfy  ourselves  on  this  point,  we  subjected  its  proceedings,  before 
and  since  it  became  connected  with  statistics,  to  a  rigid  review,  the 
results  of  which  we  now  present  with  pleasure  to  our  readers.  We 
are  prepared  to  show  that  the  Society  has  been  more  engaged 
during  the  last  five  years  in  initiating  and  successfully  carrymg 
through  measures  of  importance  to  agriculture,  and  has  had  a 
larger  addition  to  its  members,  than  during  any  other  period  of  its 
existence  of  equal  duration.  Nor  has  that  test  of  the  country^s 
confidence  in  its  proceedings,  viz.,  the  increase  of  its  membership, 
been  at  all  diminished  since  the  commencement  of  the  statistical 
inquiry. 

We  will  now  enumerate  some  of  the  numerous  measures  which 
have  engaged  the  attention  of  the  Society  since  it  became  con- 
nected with  the  collection  of  statistics^  The  subject  of  statistics  was 
brought  before  the  Directors  in  1852.  Since  then,  Ist,  The  Ordnance 
Survey,  a  question  in  which  the  country  is  deeply  interested,  has 
occupied  the  time  of  the  Society,  not  only  in  deliberations  at  home, 
but  in  deputations  to  London.  2d,  The  Industrial  Museum  has 
been  established,  the  merit  of  originating  which  belongs  to  the 
Society  ;  and  while  we  are  not  slow  to  award  praise  to  those  other 
public  bodies  which  aided  in  carrying  through  this  most  important 
institution,  it  cannot  be  denied  by  them  that  it  was  immediately 
established  through  the  powerful  influence  used  by  a  deputation  of 
the  Society  on  Government.  3d,  Winter  Shows  were  commenced, 
and  only  given  up  from  the  want  of  support  from  the  public,  and 
the  great  loss  they  brought  on  the  Society ;  but  still  it  has  de- 
pressed its  willingness  to  continue  them,  if  sufficient  funds  be 
raised  for  the  purpose.  4th,  In  1848  it  was  resolved  that  the  Gene- 
ral Shows  shoula  be  only  triennial,  when  there  was  not  even  the 
prospect  of  the  Society  having  anything  to  do  with  statistics ;  last 
year  it  had  four  shows  on  hand  for  the  succeeding  four  years,  the 
correspondence  connected  with  all  of  which,  and  the  preliminaries 
of  some  of  them,  have  been  carried  through.  5th,  Its  attention  has 
not  been  in  the  least  withdrawn  from  local  shows ;  on  the  con- 
trary, a  new  feature  has  been  introduced  into  them,  viz.,  the  Com- 
petition of  Reaping  Machines,  which  takes  place  at  the  very  time 
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^ben  the  duties  attendant  on  the  statistics  are  most  pressing. 
6th.  The  Directors,  in  their  desire  to  improve  the  Transactions^  had 
secured  the  valuable  services  of  the  late  and  much  lamented 
Professor  Barlow  as  editor  on  veterinary  subjects,  whose  premature 
death  took  place  before  he  entered  on  his  duties.  7th,  Arrange- 
ments have  been  made  with  Messrs  Lawson  for  a  new  collection 
for  the  Museum,  which  will  cost  the  Society  jP400.  Now,  all 
these  important  questions  have  engaged  the  attention  of  the  So- 
ciety, in  addition  to  its  ordinary  business,  during  the  time  it  has 
been  connected  with  statistics.  And  we  challenge  any  one  to 
prove  that,  at  any  former  three  years  of  its  existence,  the  Society 
ever  showed  more  vigour  and  vitality,  ever  possessed  more  in- 
fluence, or  transacted  more  business,  independent  of  statistics,  than 
during  the  last  three. 

Whatever  the  Society  has  done,  it  still  contemplates  doing  more. 
Its  past  labours  have  been  successful,  its  present  energies  are  not 
relaxed ;  its  prospective  measures,  as  important  as  any  that  it  has 
carried  through,  will  require  the  care,  ability,  and  activity  which 
it  has  hitherto  shown.  Among  these  we  may  mention  the  estab- 
lishment of  the  Agricultural  Institute,  a  subject  which  Professor 
Balfour,  one  of  the  directors,  publicly  announced  lately,  was  again 
to  be  taken  up  hy  the  Society.  It  will  be  remembered  that  In 
1849  the  Society  applied  for  a  supplementary  charter  to  Govern- 
ment, to  enable  them  to  grant  diplomas  to  those  who  wished  them, 
provided  they  passed  an  examination  on  a  course  of  study  in 
scientific  and  practical  agriculture  prescribed  by  the  Society.  We 
are  not  aware  that  any  new  classes,  or  lectureships,  or  model 
farms  were  to  be  established.  Owing  to  official  hauteur  and  oppo- 
sition the  application  was  unsuccessftil.  There  may  be  differences 
of  opinion  as  to  the  value  of  such  an  institute ;  but  it  cannot  be 
denied  that  the  directors,  and  a  numerous  body  of  members,  thought 
and  still  think,  that  its  establishment  would  conduce  to  the  eleva- 
tion of  agricultural  education ;  and  hence  they  have  determined 
to  renew  their  attempt  to  obtain  their  charter. 

Nor  do  the  Transa^^tions,*  the  organ,  as  it  were,  of  the  Society, 
show  any  falling  off.  On  the  contrary,  besides  the  excellent 
character  of  the  papers  in  them  being  generally  fully  maintained, 
they  are  much  ennanced  in  value  by  the  publication  of  the  results 
of  the  statistical  inquiry  in  them.  But  even  supposing  that  the 
efficiency  of  the  Transactions  were  impaired  since  the  Society 
became  connected  with  statistics,  we  would  by  no  means  be  in- 
clined to  blame  that  connection  for  their  inefficiency.  For  who 
propose,  write,  and  judge  the  essays  in  the  Transactions  ?   Why, 


•  We  take  this  opportunity  of  stating  that  the  Journal  is  in  no  way  connected 
with  the  Society,  nor  ia  the  latter  at  all  responsible  for  any  article  which  appears 
in  it. 
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principally  the  farmers  of  Scotland.  The  most  intelligent  l)f  the 
farmers  within  an  easy  access  of  Edinburgh  are  requested  every 
year  to  revise  the  premium  list,  and  suggest  any  subjects  they 
think  proper  as  essays  for  competition.  Any  suggestions  offered, 
as  regards  old  or  new  subjects  on  the  premium  list,  are  submitted 
to  a  meeting  of  the  same  gentlemen,  and  their  decision  is  seldom 
interfered  with  by  the  Directors.  When  the  essays  are  given  in 
for  competition,  they  are  distributed  amongst  the  same  body,  and 
other  scientific  and  professional  gentlemen  versed  in  the  subjects 
of  the  essays,  to  be  judged ;  and  their  award  is  final.  It  will  thus 
be  seen  that  if  there  are  any  shortcomings  in  the  Transactions^  they 
cannot  certainly  be  attributed  to  the  time  of  those  in  the  Society, 
principally  engaged  with  the  collection  of  the  statistics,  being  too 
much  taken  up  with  that  duty. 

So  far  as  we  recollect,  we  do  not  think  that  there  was  a  single 
dissentient  voice  to  the  Society's  taking  up  the  question  of  the  col- 
lection of  statistics  at  first.  On  the  contrary,  every  member 
thought  it  was  a  legitimate  part  of  its  duty  which  it  was  called 
upon  to  discharge,  and  the  public  generally  approved  of  it  as  con- 
ferring a  great  benefit  on  the  country.  Now,  if  the  Society  had 
time  enough  the  first  year  to  set  the  matter  in  movement,  to 
organise  the  machinery,  to  collect  the  lists,  involving  a  correspond- 
ence of  thousands  of  letters;  if  the  Secretary  had  time  to  travel  from 
Caithness  to  Galloway,  with  his  well-known  tact,  ability,  and 
energy,  solving  doubts,  answering  objections,  explaining  the  sys- 
tem, converting  stanch  opponents  into  firm  friends — in  short,  trans- 
acting the  business  of  two  ordinary  men — we  do  not  think  that 
there  will  be  found  a  member,  who  has  rightly  considered  the  ques- 
tion, who  will  not  agree  with  us,  that  the  Society  can  find  time 
now  to  carry  on  the  collection,  when  the  business  has  dwindled 
down  to  mere  routine  and  desk-work,  with  a  staff  quite  independ- 
ent of  that  connected  with  the  ordinary  business  of  the  Society. 
We  know  not  if,  in  satisfying  our  own  mind  as  to  the  expediency 
of  the  Society  being  connected  with  the  collection  of  statistics,  and 
as  to  that  connection  "  interfering  with  the  original  and  special 
objects  of  the  Society,"  we  have  also  satisfied  others  who  may 
have  had  doubts  as  to  the  policy  of  such  a  connection.  If  there 
were  none  to  be  satisfied  on  this  point,  we  will  still  not  regret 
having  published  the  foregoing  remarks,  as  they  will  tend  to  show 
in  a  broader  light  the  many  important  and  beneficial  measures 
which  have  been  originated  and  successfully  carried  through  by 
the  Society,  and  the  really  useful  manner  in  which  the  time  of  all 
the  officials  connected  with  it  is  spent. 

Anxious  as  the  public  have  been  to  stamp  with  their  approbation 
the  successful  accomplishment  of  the  work  of  collecting  statistics, 
pleasing  as  it  has  been  to  Government  to  express  its  thanks  to 
those  engaged  in  the  work,  eager  as  the  press  throughout  the  king- 
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dom  has  been  to  award  praise  to  the  Highland  Society  and  the  far- 
mers of  Scotland,  we  still  think  that  there  are  but  few  who  appre- 
ciate the  full  value  and  importance  of  the  statistical  tables  just 
{)ublished.  Most  people,  both  agricultural  and  others,  seem  to 
ook  upon  them  prmcipally  or  merely  as  an  inventory  of  the  stock 
and  produce  of  the  farmers — in  short,  of  the  agricultural  wealth  of 
the  kingdom,  and,  by  showing  the  gross  produce  every  year,  as  a 
good  safeguard  against  the  evils  which  often  arise  from  the  uncer- 
tainty of  the  amount  of  available  food  for  the  people.  Though 
they  were  of  no  other  use  than  what  we  have  mentioned,  their 
value  would  be  incalculable ;  but  this  is  a  very  limited  apprecia- 
tion of  the  importance  of  the  statistical  tables.  We  are  to  regard 
them,  in  addition  to  what  is  stated  above,  as  a  valuable  book 
from  which  we  may  read  the  yearly  agricultural  and  social  posi- 
tion or  progress  of  the  nation.  The  whole  tenor  of  our  suc- 
ceeding remarks  will  bear  us  out  in  what  we  have  stated ;  but 
we  will  at  present  explain  our  meaning  more  fully  in  one  or  two 
sentences. 

An  increase  in  the  quantity  of  land  under  cultivation,  an  in- 
creased produce  per  acre,  an  increased  breadth  of  some  crops,  such 
as  wheat  and  the  green  crops,  an  increase  in  the  number  of  ani- 
mals kept  per  acre,  will  all  indicate  an  improvement  in  agriculture. 
Again,  it  is  universally  acknowledged  that  the  rise  of  a  people  in 
the  social  scale  is  shown  by  the  improved  quality  of  the  food  con- 
sumed by  them ;  so,  by  a  reference  to  the  tables  (where  the  pro- 
duce forms  their  staple  article  of  food),  we  will  be  enabled  to  tell 
the  social  progress  of  the  people  by  the  gradual  increase  in  the 
cultivation  of  the  finer  kinds  of  plants,  and  the  corresponding  de- 
crease in  the  cultivation  of  the  coarser,  cceteris  paribus. 

Well-merited  encomiums  have  been  passed  on  Mr  Hall  Maxwell 
for  the  important  part  he  has  had  in  collecting  the  statistics ;  in 
these  we  most  cordially  join.  But  we  think  that  full  justice  has 
scarcely  been  done  him  for  the  admirable  manner  in  which  he  has 
presented  to  the  public  the  information  which  he  obtained  from 
the  farmers.  The  tables  are  distinguished  by  a  beautiful  simpli- 
city, combined  with  accuracy,  clearness,  and  ease  of  reference. 
And  as  the  geologist,  in  turning  over  the  rock^  leaves,  and  then 
reading  the  history  of  the  progress  of  creation,  pictures  to  his  mind 
scenes  which  occurred  thousands  of  years  ago,  so  we  may  imagine 
the  inhabitants  of  distant  future  ages  turning  over  these  statistical 
tables,  and  obtaining  a  clear  succinct  view  of  the  state  of  agricul- 
ture in  years  that  had  been  long  forgot.  They  teach  even  us  of 
the  present  day  more  than  we  expect.  When  we  dip  a  little  be- 
neath the  surface,  and  begin  to  examine  the  tables  minutely,  we 
see  at  first  everything  dim,  misty,  in  confusion;  but,  as  in  the  image 
cast  by  the  Camera  Obscura,  when  the  proper  focus  is  obtained,  all 
becomes  clear,  the  mist  is  dissipated,  double  lines  disappear,  confu- 
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sion  becomes  order,  and  we  observe  a  clear  well-defined  image. 
Let  us  then  subject  the  tables  to  such  an  examination. 

Table  L— Acreagb  under  Tillage. 

In  this  table  we  find  that  there  are  43,467  occupants  returned, 
the  particulars  of  the  occupation  of  all  of  whom  are  detailed,  with 
one  single  exception,  whose  schedule  has  been  twice  miscarried. 
The  returns  include  those  rented  at  and  above  £20  in  the  counties 
of  Argyll,  Caithness,  Inverness,  Orkney  and  Zetland,  Boss  and 
Cromarty,  Sutherland,  and  the  Island  of  Arran,  and  those  rented 
at  and  above  £10  in  the  remaining  counties.  It  is  certainly  most 
gratifying  that  there  may  be  said  to  be  not  a  single  exception  out 
of  such  a  large  number. 

Now  we  ^ean  the  following  facts  from  this  table.  The  average 
extent  of  land  held  by  the  43,467  occupants  is  81  acres,  those  in 
Haddington  holding  the  largest — viz.  220  acres;  and  those  in 
Argyllshire  the  smallest — viz.  about  50  acres.  As  those  occupants 
who  hold  two  or  more  farms  are  simply  returned  as  one,  the  ave- 
rage extent  of  the  farms  will  be  less  tnan  81  acres.  Of  the  distri- 
bution of  crops  upwards  of  two-fifths  of  the  land  in  tillage  are  in 
grass,  scarcely  two-fifths  in  white  crop,  and  about  one-fifth  in  green 
crop.  From  a  careful  inspection  of  this  table,  it  will  be  observed 
that  three  circumstances  materially  influence  the  distribution  of  the 
crops  in  the  different  counties — viz.  climate,  soil,  and  markets 
For  instance,  we  find  that  owing  to  the  moist  climate  of  the 
western  counties  there  is  a  much  larger  proportion  in  grass  and 
less  in  potatoes  than  in  those  on  the  east  side  of  the  island,  and,  as 
might  be  expected,  less  wheat  proportionally 'grown  on  the  west 
than  on  the  east  coast,  Haddington  producing  the  largest  propor- 
tion, and  Argyll  the  least.  Of  barley,  the  largest  proportion  is 
frown  in  Forfar  and  Fife,  the  smallest  in  Ayr  and  Renfrew.  We 
0  not  think  that  we  can  attribute  the  great  difference  in  the  cul- 
tivation of  barley  in  the  two  former  and  two  latter  counties  so 
much  to  soil  as  to  climate,  the  farmers  of  the  latter  having  found 
the  straw  of  this  cereal  too  soft  and  too  liable  to  be  laid  for  their 
moist  climate,  while  the  rich  dry  soils  in  the  straths  of  Forfar, 
eminently  adapted  for  the  growth  of  barley,  with  the  moderately 
dry  climate;  have  proved  most  profitable  in  raising  that  crop. 
More  than  likely  the  extensive  distilleries  in  Fife,  by  opening  up  a 
market  for  barley,  have  aided  most  materially  in  extending  its 
cultivation.  We  are  not  surprised  at  Aberdeen  producing  the 
largest  proportion  of  oats.  In  the  largest  proportion  of  turnips 
grown,  Berwick  and  Roxburgh  stand  first,  and  Renfrew  last; 
while  in  the  largest  proportion  of  potatoes,  Fife,  Renfrew,  Perth, 
are  first,  and  Berwick  and  Roxburgh  are  last.  The  potato,  being 
generally  cultivated  as  food  for  man,  we  will  naturally  expect  to 
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have  more  extensivelj  grown  near  the  centres  of  population;  hence 
RenfreWi  from  the  manufactures,  trade,  and  commerce  wluch  are 
carried  on  in  its  principal  towns  requiring  a  large  population,  pro- 
duces the  largest  proportion  of  this  esculent  Tartly  for  the  same 
reason,  Fife  and  Forfar  stand  high  in  the  list  of  potato-growing 
counties.  Two  other  important  elements  not  yet  alluded  to  also 
influence  the  cultivation  of  the  potato — viz.,  the  means  of  transport 
to  the  markets,  and  the  disease.  Perth  and  Fife  have  long  sup- 
plied the  London  and  other  English  markets  with  potatoes.  The 
vessels  frequenting  their  harbours,  being  principally  engaged  in 
the  coasting  trade,  after  discharging  their  import  cargo,  carry 
back  to  the  English  ports  potatoes  at  a  low  freight  Lime  and 
coals,  for  instance,  are  brought  from  Newcastle  to  Perth,  and 
potatoes  are  shipped  back.  It  was  thus  probably,  that,  a  ready 
market  being  obtained,  the  cultivation  of  the  potato  increased  in 
these  counties  to  such  an  extent  as  to  place  them  in  the  first 
rank  of  potato  producers.  The  comparative  exemption  of  Had- 
dington nrom  the  potato  disease,  and  tne  opening  up  of  the  county 
by  the  railway,  have  tended  very  much  to  increase  the  cultivation 
of  the  potato  in  this  county,  which  is  not  far  behind  the  coun- 
ties we  have  mentioned  above  in  the  proportional  extent  under 
this  crop. 

The  turnip,  on  the  other  hand,  is  raised  more  particularly  as 
food  for  animals.  Berwick  and  Roxburgh,  at  a  distance  from  any 
large  consuming  population,  and  possessing  improved  breeds  of 
cattle  and  sheep,  which  require  superior  food,  and  being  obliged  to 
convert  their  straw  into  manure,  excel  the  other  counties  in  the 
quantity  of  turnips  grown,  while  they  are  about  the  lowest  in  the 
amount  of  potatoes  produced.  It  may  be  asked  why  Berwick,  being 
as  favourably  situated  in  point  of  water-carriage  as  Fife  and  Perth, 
and  as  favourable  as  East -Lothian  in  railwav  communication, 
should  have  fallen  so  far  short  in  the  cultivation  of  the  potato  ? 
One  or  two  reasons  may  be  given  for  this.  A  great  part  of  the 
arable  land  of  Berwickshire — that  in  the  Merse — ^is  not  so  well 
adapted  for  potatoes ;  probably,  also,  the  clause  which  we  know 
existed  in  many  of  the  leases,  and  which  is  perhaps  general  in  that 
county,  prohibiting  the  sale  of  potatoes  off  the  farm,  restricted  the 
growth  of  that  plant ;  and  it  is  not  unlikely  that,  even  though  the 
farmers  may  have  the  liberty  of  selling  potatoes,  their  proximity 
to  the  Newcastle  and  Morpeth  markets  for  their  cattle  and  sheep 
induced  them  to  prefer  the  cultivation  of  the  turnip  to  that  of  the 
potato  for  the  rearing  and  feeding  of  their  stocL 

It  is  also  interesting  to  observe  how,  from  this  table,  we  can 
read  the  state  of  the  markets  of  the  previous  year.  From  tlie 
encouraging  prices  of  1854  for  most  articles  of  farm  produce,  we 
have  less  bare  fallow  in  1855  than  in  1854.  From  the  high  price 
of  wheat,  its  cultivation  has  been  increased  by  about  23,000  acres ; 


268  THE  AGRICULTURAL  STATISTICS  OF   1855. 

and  that  of  barley,  which  was  almost  unsaleable,  has  decreased 
about  21,000  acres.  The  price  of  oats  being  good,  the  extent  in 
them  has  remained  almost  the  same.  The  high  price  of  beef,  and 
the  greater  quantity  of  turnips  used  by  cowfeeders  and  others  as 
substitutes  for  more  expensive  food,  have  increased  the  breadth  of 
that  root  in  cultivation  by  about  15,000  acres.  So  also  potatoes ; 
while  the  quantity  in  flax  has  been  reduced  to  about  one-half. 
Such  is  the  influence  that  the  price  of  any  crop  has  upon  its 
cultivation.    We  turn  now  to 

Table  II.—Stock. 

We  find  here  much  to  interest  us — much  for  speculation.  We 
learn  that  somewhat  more  than  58  acres  of  the  land  under  tillage  is 
the  average  allowance  for  a  pair  of  horses  throughout  Scotland.  In 
examining,  further,  as  to  the  acreage  for  each  pair,  we  ought  to 
bear  three  things  in  mind — the  soil,  the  rotation,  tEe  system; 
which  last  we  will  explain  by  taking  the  Lothians  as  an  example. 
We  find  that  in  East-Lothian  the  number  of  acres  for  the  pair  of 
•horses  is  62,  in  Mid-Lothian  60,  and  in  West-Lothian  66.  Now, 
by  a  glance  at  Tables  L  and  IL,  we  see  that  a  much  larger 
proportion  of  West-Lothian  is  in  grass  than  in  the  other  two,  and 
more  in  Mid-Lothian  than  in  East.  But  in  Mid-Lothian  there 
are  more  extra  horses  required  on  the  farm  to  carry  the  milk 
and  butter  from  the  western  part  of  the  county  to  Edinburgh. 
This  is  also  the  case  in  a  small  part  of  West-Lothian ;  while  in 
East-Lothian  feeding  of  cattle  and  sheep  is  the  only  system 
practised. 

We  may  lay  it  down  almost  as  a  rule,  that  the  smaller  the  hold- 
ings, the  less  the  acreage  allowed  for  the  pair  of  horses,  as  in  the 
Highland  counties  of  Argyll,  Inverness,  Perth,  Sutherland,  Aber- 
deen, where  42,  36,  48,  37,  59,  are  the  acreage  per  pair  respec- 
tively. It  is  true  that  in  these  counties  there  is  very  often  kept 
on  the  small  farms  a  brood  mare  as  one  of  the  pair,  which  of  course 
reduces  somewhat  the  efioctive  strength,  unless  her  place,  when 
she  is  off  work,  is  supplied  by  a  young  horse,  which  is  generally 
the  case,  so  that  we  need  not  consider  this  as  militating  much 
against  the  rule.  From  this  we  may  learn  the  unprofitableness  of 
working  small  holdings.  If  there  are  exceptions  to  the  rule,  these 
can  be  explained  by  much  more  of  the  land  being  in  grass,  which 
is  especially  the  case  in  the  counties  of  Ayr,  Renfrew,  Lanark, 
where  fully  more  than  one-half  is  in  grass.  In  the  other  counties, 
where  there  is  a  less  proportion  in  grass,  Roxburgh  gives  72  acres 
and  Berwick  70  acres  to  the  pair  of  horses.  There  are  about  3| 
more  horses  for  agricultural  purposes  above  three  years  old  than 
under  three  years.  If  we  suppose  the  numbers  returned  under  the 
column  for  young  horses  to  consist  of  foals,  one-year-old  and  two- 
year-old  horses,  we  will  have  about  12,000  agricultural  brood  mares, 
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making  an  allowance  for  those  that  may  have  missed  foal.  And 
by  comparing  the  first  and  second  columns  of  the  table,  we  find 
that  the  principal  rearing  counties  are  Argyll,  Bute,  Kirkcud- 
bright. As  we  are  uncertain  what  the  "  all  other  horses  "  include, 
we  offer  no  remarks  on  them. 

The  columns  on  "  cows,"  "  other  cattle,"  and  "  calves,"  bring 
out  distinctly  those  counties  in  which  the  centres  of  population  are 
found,  or  where  the  produce  of  the  cow  is  consumed  by  man  as 
milk  or  cheese ;  those  devoted  to  breeding,  those  to  rearing,  and 
those  to  feeding.  Thus  we  find  that  the  largest  proportional 
number  of  cows  is  in  Ayr,  Lanark,  and  Renfrew,  without  a  corres- 
ponding number  of  calves ;  showing  that  the  first,  from  the  quantity 
of  cheese  made,  while  it  requires  a  large  number  of  cows,  cannot 
afford  to  give  milk  to  calves,  and  that  the  two  latter  avail  them- 
selves of  the  manufacturing,  trading,  and  mining  population  in 
them  for  the  consumption  of  their  milk.  Then,  as  regards  breed- 
ing, Aberdeen,  Banff,  Inverness,  Kincardine,  and  some  others  at  a 
distance  from  ready  markets,  bring  up  as  many  calves  as  they 
have  cows ;  while  Berwick,  which,  witn  Haddington,  retuiiis  the 
smallest  number  of  cows,  has  actually  more  calves  than  cows.  It 
is  not  so  easy  to  distinguish  those  counties  in  which  rearing  is 
practised  from  those  in  which  feeding  is  done,  as  all  the  rest  of  the 
cattle  are  classed  under  one  head.  It  is  worthy  of  remark,  that 
while  there  is  little  difference  between  the  numbers  of  cows  and 
calves  returned  for  1854  and  1855,  there  is  a  considerable  increase 
in  the  number  of  other  cattle  in  1855,  viz.  nearly  31,000.  Does 
not  this  account  in  some  measure  for  the  reaction  which  took  place 
last  autumn  in  the  lean  markets,  when  lean  cattle  became  almost 
unsaleable  i 

As  no  distinction  is  made  in  the  columns  for  sheep  between  those 
on  sheep-farms  proper  and  those  kept  on  arable  farms,  and  as 
there  is  no  return  of  acreage  of  the  hill  pastures,  we  can  make  no 
fair  comparison  as  to  the  numbers  kept  in  the  different  counties. 
The  division  in  1855  also  into  classes  is  different  from  that  of 
1854,  so  that  we  are  precluded  from  making  any  comparison  be- 
tween the  two  years.  There  is  one  remark  we  will  make,  how- 
ever, on  the  disparity  between  the  "  sheep  of  all  ages  for  breed- 
ing" and  the  "lambs."  As  might  be  expected,  there  are  fewer 
lambs  than  "  sheep  of  all  ages  for  breeding  "  in  all  the  counties 
but  three,  viz.  Berwick,  Linlithgow,  and  Fife.  The  difference  in 
Fife  is  trifling,  viz.  70  more  lambs;  but  in  the  other  two  counties 
it  is  marked,  the  numbers  being  for  Berwick  91,300  sheep,  and 
94,377  lambs ;  and  for  Linlithgow  2861  sheep  and  4029  lambs. 
To  account  for  this,  we  must  suppose  either  that  there  was  a  great 
importation  of  lambs  into  these  counties,  or  that  a  considerable 
number  of  the  ewes  had  been  sold  off  before  the  schedules  were 
returned ;  or  we  may  make  another  supposition,  viz.  that  the  stock 


260 


THE  AGKICULTURAL  STATISTICS  OF   1865. 


of  sheep  kept  in  Berwickshire  being  principally  bred  and  half-bred, 
the  crop  of  lambs,  always  larger  than  from  any  other  kind  of  stock, 
will  account  for  the  excess  of  lambs ;  while  in  Linlithgow,  if  we 
suppose  that  half-bred  cast  ewes  only  are  bought  in,  from  which 
one  crop  of  lambs  is  taken,  and  they  are  then  sold  off,  the  disparity 
will  be  accounted  for. 

Of  swine  there  is  a  considerable  decrease  in  1855  from  that  of 
1854,  arising,  no  doubt,  from  an  increased  consumption  of  pork 
instead  of  beef,  and  fewer  being  kept  on  account  of  the  high  price 
of  the  articles  used  by  them  as  food.  The  scarcity  has  been  felt 
very  much  since  the  lifting  of  the  potatoes,  so  many  of  which  being 
diseased,  the  demand  for  pigs  to  consume  them  became  much 
greater  than  the  supply.    Let  us  now  study 


Table  III. — ^Estimate  of  Gboss  Produce  peb  County. 

This  is  generally  considered  the  most  important  table  by  the 
public,  if  we  judge  from  the  constant  reference  which  is  made  to 
it  by  writers  on  the  subject  of  statistics.  It  is,  in  fact,  the  gross 
result  of  the  harvest ;  and  as  such  is  keenly  inspected  by  specula- 
tors, producers,  and  consumers.  The  first  remark  we  will  make 
is,  that  the  results,  though  differing  somewhat  from  those  of  last 
year,  corroborate  them  in  the  great  difference  which  exists  between 
these  returns  and  the  estimates  of  the  gross  produce  made  by 
writers  on  statistics.  Thus  we  find  M'CuUoch  stating  the  acreage 
and  produce  of  the  grains  to  be  as  follows : — 


Geographical  Dictionary. 

Statistics  for  1865. 

Wheat, 
Barley, 
Oata, 

Acne. 
850,000 

450,000 

1,200,000 

Produce, 
qrs. 

1,187,500 
1,800,000 
6,000,000 

Acres. 
220,000 
280,000 
1,275,000 

Produce, 
qrs. 

660,000 

980,000 

5,787,500 

Acres. 
191,300 

186,082 

933,662 

Produce, 
qifc 

632,638 

761,621 
8,760,169 

Now,  in  making  any  comparison  between  crops  1854  and  1865, 
we  should  bear  in  mind  that  an  important  difference  exists  between 
the  returns  of  the  two  years  ;  for  while  light  grain  was  generally 
excluded  from  the  returns  of  1864,  it  is  all  included  in  those  of 
1855.  This  we  consider  a  judicious  alteration,  for  as  the  horses 
are  all  returned,  and  the  light  grain  is  generally  consumed  by 
them,  we  can  see  no  reason  for  not  taking  it  into  account  in  making 
up  the  estimatea  Another  reason  why  we  think  it  advisable  to 
include  the  light  grain,  is  to  have  uniformity  in  the  returns.     Some 
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farma  produce  more  light  grain  than  others,  and  some  farmers,  in 
cleaning  the  grain,  throw  out  more  light  grain  than  others.  Now, 
if  the  good  grain  only  was  to  be  taken  into  account,  it  is  plain  that 
the  acreable  produce  would  be  returned  much  lower  in  some  cases 
than  in  others,  though  the  value  of  the  gross  produce  might  be 
quite  the  same  in  all  the  cases.  The  principle  we  believe  ^nerallj 
followed  by  the  enumerators  and  members  of  committee  m  reduc- 
ing the  light  to  ffood  grain,  was  to  reckon  1^  bolls  of  light  grain 
as  equal  to  1  boll  of  good.  We  do  not  think  that  we  will  be 
making  too  great  a  deduction  from  crop  1855,  which  contained  a 
large  proportion  df  light  grain,  if  we  allow  2  bushels  of  light  for 
every  10  quarters  of  good  wheat,  1  quarter  of  light  for  every  12 
quarters  of  good  barley,  and  1  quarter  of  light  for  every  7  quarters 
of  good  oats.  The  returns  for  the  two  years,  therefore,  will  stand 
thus : — 


Crop  1856. 

Crop  1854. 

Wheat, 
Barley, 
Oats,     . 
Bere,    . 
Beans, 

616,828  quarters. 
698,163 
.      8,223.002 
63,818 
.        .         147,968        „ 

606,086  quarters. 

966,666        „ 

4,261,631        „ 

80,677        „ 

136,168        „ 

4,749,754  quarters. 

6,089,217  quarters. 

Thus  it  is  seen  that  of  the  five  descriptions  of  crops  mentioned 
above,  there  were  1,289,463  quarters  in  1854  more  than  in  1855. 
There  are  about  50,000  tons  of  turnips  in  1855  more  than  in  1854. 
There  are,  according  to  the  table,  upwards  of  200,000  tons  of 
potatoes  in  1855  more  than  in  1 854.  But  this  does  not  indicate 
the  true  difference,  as  the  small  potatoes  are  included  in  the  esti- 
mates of  last  year,  which  was  not  done  in  those  of  the  previous 
year.  The  diseased  are  not  included  in  the  estimates.  Now, 
making  a  similar  deduction  for  small  potatoes  as  we  did  for  light 
grain,  say  3  cwt.  for  every  1^  ton,  we  will  get  658,853  tons  as  the 
comparative  gross  produce  of  last  year's  crop,  or  about  129,000 
tons  of  difference  between  the  two  years.  We  find  that  Fife  gives 
the  largest  gross  produce  of  wheat  and  barley,  Aberdeen  the  largest 
gross  produce  of  oats  and  turnips,  and  Fife  and  Perth  the  largest 
amount  of  potatoes.  We  leave  this  table  at  present,  till  we  have 
examined  the  succeeding  ones,  and  will  proceed  to 

Tables  IV.  and  V. — Estimates  of  Avebage  Aceeable  Pboduce  per 
County  and  pee  District. 

As  table  IV.  may  be  said  to  include  table  V.,  we  may  confine  our 
attention  to  the  former.  We  will  first  draw  attention  to  the 
average  acreable  produce  of  Scotland,  which  is  not  directly  stated 
in  the  table. 
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1855. 

1854. 

According  to  Table. 

With  Light  Grain 
deducted. 

bn.    pka. 

ba.    pka. 

bn.    pks. 

Wheat,     .    . 

27     14  per  acre. 

26     3    per  acre. 

29     3    per  acre. 

Barley,     .    . 

33     OJ        „ 

30     li        „ 

36    1 

Oats,         .    . 

32  n     „ 

27     3 

36     If        „ 

Bere,        .     . 

31     24        „ 

33     0 

Beans,      .     . 

25     3J 

29    0|         „ 

tons.  cwts. 

tons.  cwts. 

tons.  cwts. 

Turnips,   .    . 

U     10        „ 

16    5J        „ 

Potatoes, 

5       0         „ 

4  10     „ 

1 

3  12          „           1 

Of  the  averages  per  county,  Are jll  and  Sutherland,  Caithness 
and  Selkirk  give  the  largest  acreable  produce  for  wheat.  This  is 
not  to  be  wondered  at,  as  these  counties,  having  but  a  few  acres  in 
wheat,  and  being  nearly  beyond  the  proper  limit  for  wheat  culti- 
vation, select  the  best  of  their  ground,  and  manure  it  more  heavily, 
to  secure  a  crop.  The  lowest  acreable  produce  of  wheat  is  in  the 
counties  of  Dumfries  and  Wigtown.  Haddington  has  the  highest 
acreable  produce  of  barley,  Argyll  next,  and  Perth  the  lowest.  Of 
oats,  Haddington  has  the  highest,  Selkirk  and  Ayr  the  next,  and 
Inverness  and  Arran  the  lowest  acreable  produce.  Of  bere,  Edin- 
burgh has  the  highest,  Haddington  and  Peebles  the  next,  and 
Dumbarton  the  lowest  acreable  produce.  Of  beans  and  pease, 
Kincardine  has  the  highest,  Banff  the  next,  and  Sutherland  the 
lowest.  In  turnips,  Dumbarton  and  Clackmannan  are  highest,  and 
Nairn  lowest ;  and  in  potatoes,  Orkney  is  highest,  Selkirk  next, 
and  Ross  and  Cromarty  lowest. 

Last  year  a  most  useful  inquiry  was  added  to  those  of  the  pre- 
vious year ;  viz.,  that  into  the  quality  of  the  grain  crops.  It  was 
not  completed  in  time  to  be  published  with  the  rest,  but  it  has  now 
been  laid  before  the  Board  of  Trade,  whose  sanction  it  has  received. 
We  cannot  make  any  comparison  between  the  weights  per  bushel 
of  1854  and  1855,  as  that  is  not  distinctly  brought  out  in  the 
report ;  but  we  learn  from  it  that  the  quality  of  crop  1855  is 
considerably  below  that  of  1854,  and  somewhat  below  an  average. 
We  give  the  average  weights  per  bushel  for  Scotland,  as  indicated 
by  this  return  for  crop  1855  : — 

Wheat,    . 
Barley,    . 
Oats, 
Bere, 
Beans, 

Elgin  returns  the  highest  weight  per  bushel  for  wheat,  Haddington 
and  Argyll  next,  and  Kinross  and  Benfrew  lowest.  Elgin  is  also 
highest  for  barley,  Inverness,  Boss,  and  Cromarty  next,  and 


604  lb. 

per 

bushel 

52J 

89; 

>» 

ft 

49 

If 

621 

» 
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Caithness  lowest.  Haddington  is  highest  for  oats,  Elgin  next, 
and  Ayr  lowest-  Banff  is  highest  in  bere,  Kincardine  next,  and 
Lanark:  lowest.  Wigtown  is  highest  in  beans,  Haddington  next, 
and  Argyll  lowest. 

In  estimating  the  value  of  a  crop,  its  quality  is  a  most  import- 
ant element,  and  hence  the  utility  of  this  supplementary  table.  It 
is  generally  admitted  that  the  weight  per  bushel  of  crop  1855  is 
2  lb.  lighter  than  that  of  1854;  by  reducing,  therefore,  the  gross 
produce  of  the  two  years  to  weight,  we  will  have  a  more  correct 
view  of  the  values  of  the  two  crops,  thus : — 


Wheat, 

Barley, 

Oats, 

Bere, 

BeaBS, 

1855. 

Tons. 

143,248' 

130,280 

451,795 

12,125 

32,893 

1854. 

Tons. 
135,242 
186,160 
627,729 

14,694 

31,013 

Potatoes, 

Turnips, 

770,341 

658,853 

6,461,988 

998,838 

529,915 

6,411,419 

7,891,182  ...  7,936,172 

These  are  the  weights  of  the  gross  produce  of  crops  1854  and 
1855,  excluding  the  light  grain  and  small  potatoes  in  both  cases. 
But  we  would  be  labouring  under  a  great  mistake  if  we  supposed 
that  all  the  grain  returned  in  the  tables  is  brought  to  market  and 
sold  to  consumers.  There  is  a  certain  fixed  quantity  in  every  crop 
required  for  the  purposes  of  the  farm,  which  must  be  deducted 
before  any  can  be  sold.  This  quantity  includes  grain  and  potatoes 
for  servants,  for  horses,  and  for  seed.  As  we  merely  wish  to  illus- 
trate at  present  our  proposition,  we  will  simplify  it  as  much  as 
possible,  Iby  not  taking  into  account  what  is  used  for  domestic  pur- 
poses in  the  farmers^  houses,  by  supposing  that  there  are  eight 
men  for  every  six  pairs  of  agricultural  horses  above  three  years 
old,  who  are  paid  with  ^rain  and  potatoes  as  part  of  their  wages, 
and  also  by  supposing  that  all  the  light  grain  and  small  potatoes, 
and  none  of  the  good  marketable  produce,  is  consumed  atnomeby 
the  horses.  This,  we  know,  is  less  than  is  really  the  case,  but  it 
is  sufficient  for  our  present  purpose.  In  calculating  the  fixed 
quantity  required  for  seed,  we  will  take  the  acreage  of  1.855  as 
being  a  nearer  approximation  to  crop  1856  than  1854  under  pre- 
sent circumstances.  We  are  aware  that  writers  on  statistics 
generally  make  an  allowance  for  the  seed  ;  but  in  their  calculations 
they  class  agricultural  labourers  with  the  rest  of  the  population, 
forgetting  that  the  available  produce  for  consumption  by  the  other 
classes  is  only  the  surplus  after  all  the  requirements  of  the  farm 
have  been  satisfied  ;  so  that  we  may  have  in  famine  years  the  agri- 
cultural labourer  well  fed,  while  the  other  classes  may  be  starving. 
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We  will  take  the  counties  of  Berwick,  Edinburgh,  and  Hadding^ 
ton  as  the  basis  of  the  whole  of  Scotland,  in  the  different  quantities 
of  grain  which  are  paid  to  servants  as  part  of  their  wages.  Wc 
find,  then,  that  the  average  quantity  of  oats  given  in  these  three  coun- 
ties is  7  J  quarters,  of  barley  If,  and  of  beans  IJ,  and  the  quan- 
tity of  potatoes  allowed  about  21  cwt.  We  may  mention  that  the 
quantity  of  potatoes,  and  the  manner  of  giving  them,  vary  much 
even  in  the  same  county,  some  farmers  giving  a  certain  quantity, 
while  others  give  the  land  and  manure,  and  plant  the  potatoes,  as 
is  generally  done  in  Berwickshire  and  Haddington.  The  number 
of  men  or  families  paid  in  kind  will  be  80,000.  The  sums  to  be 
deducted,  then,  will  be  as  follow  : — 


For  SerratitB. 

For  Seed. 

Total. 

Wheat, 

Barley, 

Oats, 

Bere, 

Beans, 

qn. 

140,000 
680,000 

!        100,000       ! 

59^81 

69,700 

583,589 

6,478 

13,978 

qn. 

59,781 

209,700 

..      1,163,639 

6,473 

113,978 

820,000 

733,471 

1,553,471 

Potatoes, 

84,000  tons. 

73,484  tons. 

167,484  tons. 

These,  then,  are  fixed  quantities,  which  must  be  deducted  from 
the  gross  produce  before  we  can  ascertain  the  amount  available  for 
food ;  and  it  follows,  that  the  more  deficient  the  crop,  the  less  will 
be  the  proportional  amount  that  will  be  sold  off  the  farm.  We 
find  that  the  whole  available  surplus  from  crop  1855  will  be 
3,196,283  qrs.  of  wheat,  barley,  oats,  bere,  beans — a  sum  very  dif- 
ferent from  that  stated  by  Mr  M'CuUoch,  viz.,  7,572,917  qrs.,  un- 
der deduction  of  seed.  The  quantity  of  available  potatoes,  sup- 
posing them  to  have  been  well  kept  in  the  pit,  from  last  yearns  crop 
would  be  501,369  tons. 

Our  space  will  not  permit  us  to  add  some  more  remarks,  which 
the  examination  of  tnese  Tables  has  suggested  to  us.  We  hope, 
however,  that  the  hints  which  we  have  thrown  out  will  induce 
others  to  prosecute  an  examination  of  them ;  for  we  can  assure 
them  that  they  will  find  much  food  for  speculation,  much  that  will 
interest  them,  both  as  regards  the  state  of  agriculture  and  the  social 

Sosition  of  the  people.  We  have  already  stated,  that  it  is  onr 
esire  to  see  several  additional  columns  made  through  time  to  the 
schedules ;  in  short,  a  more  complete  system  of  agricultural  statis- 
tics, including  returns  of  the  quantities  and  varieties  of  light  ma- 
nures, and  of  cattle-food  used  on  the  farm.  We  do  not  think  that 
any  one  will  consider  the  extension  of  the  queries  to  be  answered 
as  too  inquisitorial.  Every  farmer  must  now  be  satisfied  that  the 
trust  which  has  been  committed  to  those  connected  with  the  collec- 
tion of  the  statistics  has  been  held  inviolable — that  no  unfair  use 
has  been  made  of  the  returns. 
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We  tbink  that  we  have  safficiently  shown  above  that  the  High- 
land Society  can  undertake  the  charge  of  the  collection  of  agricul- 
tural statistics,  without  "  interfering  with  its  special  and  original 
objects."  Indeed,  we  consider  it  a  far  more  legitimate  way  of 
spending  the  time  not  occupied  bj  these  special  objects,  in  collect- 
ing and  perfecting  these  statistics,  than  in  agitating  for  a  more 
extensive  system  of  statistics  on  every  branch  of  trade.  For  who, 
we  ask,  are  better  qualified  to  produce  a  perfect  system  of  agricul- 
tural statistics  than  the  staff  now  engaged  in  the  collection  of  the 
statistics  ?  We  are  as  anxious  as  any  one  for  an  extensive  system 
of  statistics ;  and  when  that  is  obtained,  then,  we  would  say,  should 
the  connection  of  the  Society  with  the  collection  of  statistics  cease. 
And  we  are  certain  of  this  fact,  that  neither  the  Directors  nor  the 
Secretary  will  consider  it  any  hardship  to  be  relieved  of  duties 
which  they  have  undertaken  solely  from  a  sense  of  the  public  good. 

But  further,  we  do  not  think  it  possible  for  Government,  or  any 
other  body,  to  work  out  the  statistics  with  the  agency  that  has 
been  established  by  the  Society.  Withdraw  the  sanction  of  the 
Society's  or  its  Secretary's  name,  and  unless  a  new  element  be  in- 
troduced, the  whole  present  machinery  Avill  fall  to  pieces,  and 
Government  will  then  probably  have  to  make  the  collection  com- 
pulsory. Nor  do  we  object  to  a  compulsory  measure ;  for  we  are 
one  of  those  who  think  that  if  such  a  measure  be  introduced  for 
England,  there  should  also  be  a  compulsory  clause  for  Scotland, , 
to  be  enforced  only  when  found  necessary,  as  an  acknowledgment^ 
to  the  farmers  of  this  country  of  their  public-spiritedness.  It  may 
be  thought  advisable,  if  a  measure  be  introduced  for  England,  to 
sever  the  connection  between  the  Highland  Society  and  statistics, 
so  as  to  have  uniformity  in  the  collection.  To  this  no  one  at  all 
appreciating  the  value  of  correct  and  uniform  statistics  would 
object. 

The  time  will  come  when  the  importance  of  agricultural  statis- 
tical tables  will  be  more  studied  both  by  agriculturists  and  the 
community  at  large  than  they  are  at  present.  Even  now,  a  farmer 
may  avail  himself  of  them,  in  some  degree,  in  certain  circumstances 
connected  with  his  profession.  Suppose,  for  instance,  that  he  is 
offering  for  a  farm  in  a  district  comparatively  unknown  to  him,  by 
consulting  these  tables  he  will  be  able  to  learn  what  crops,  what 
system,  a  lengthened  experience  has  decided  it  is  best  to  cultivate 
and  follow  there ;  what  is  the  acreable  produce,  and  what  the  qua- 
lity of  the  grain  grown.  This  is  no  slight  information  for  a  stran- 
ger going  to  a  new  place.  And  we  may  fancy,  yeai-s  after  this,  a 
man  of  ordinary  education  and  ability  reading  from  these  tables, 
with  the  aid  of  an  Ordnance  survey  map,  a  physical  atlas,  and  cen- 
sus tables,  the  historv  of  the  agriculture  and  of  the  social  progress 
of  the  people  of  Scotland. 

We  cannot  bring  these  remarks  to  a  close  without  expressing 
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our  sense  of  the  obligations  under  which  the  country  has  been  laid 
by  Mr  Hall  Maxwell  for  the  able  and  satisfactory  manner  in  which 
he  has  discharged  this  branch  of  the  Highland  Society's  duties. 
Manifesting  his  usual  attention,  zeal,  and  ability  in  the  manage- 
ment of  the  ordinary  business  of  the  Society,  he  has  shown  himself 
possessed  of  still  more  varied  qualifications,  which  have  been  called 
forth  in  the  carrying  through  of  the  statistical  inquiry.  And  it  is 
satisfactory  to  know  that,  while  the  people  are  truly  grateful  to 
him  for  the  labours  he  has  undergone,  his  valuable  services  have 
also  been  acknowledged  by  Royalty  in  the  honorary  distinction 
lately  conferred  upon  him. 


CULTURE  OF  CAROLINA  RICE. 
By  R.  Russell,  Kilwhiss. 

Having  several  introductions  to  the  rice  and  cotton  planters  in 
the  neighbourhood  of  Savannah,  I  left  Charleston  for  that  town  on 
the  afternoon  of  the  11th  of  January  1855,  in  one  of  the  mail 
steamers,  which  usually  make  the  passage  in  ten  hours.  Before 
the  sun  set  I  had  a  view  of  some  of  the  "  sea  islands,"  upon  which 
a  portion  of  the  famous  long  staple  cotton  is  raised :  their  surface 
is  only  elevated  a  few  feet  above  tide ;  and  in  general  the  soil  is 
light  and  sandy.  Where  the  land  is  undeared,  pines  are  the  pre- 
dominating trees  of  the  forest.  The  weather  was  close  and  foggy 
next  morning  as  we  sailed  up  the  Savannah,  but  as  we  reacned 
the  wharf  the  sun  broke  through,  and  the  air  felt  mild  and  genial. 
Many  were  considering  it  too  warm  for  the  season,  for  the  ther- 
mometer was  68"^  in  the  shade  in  the  afternoon. 

Savannah  is  about  eighteen  miles  from  the  sea,  and  situated  on 
the  south  or  right  bank  of  the  river  of  the  same  name.  It  is  built 
on  the  sandy  soil  of  the  Pine  BaiTcns,  and  is  about  forty  feet  above 
the  level  of  the  river.  Its  situation  is  dry  and  airy,  but,  in  conse- 
quence of  the  immense  extent  of  rice-ground  to  the  northward  and 
westward,  it  is  very  insalubrious  in  summer.  Malignant  fevers 
then  frequently  decimate  the  white  population,  more  especially 
those  who  are  not  acclimated. 

The  exports  are  cotton,  rice,  lumber,  and  a  small  quantity  of 
sugar.  Though  the  exports  of  cotton  are  nearly  as  large  as  ^ose 
of  Charleston,  and  a  great  amount  of  commerce  is  carried  on,  there 
is  much  less  ajppearance  of  a  wealthy  class  of  residents.  The  popu- 
lation by  the  last  census  was  only  23,000  souls,  of  whom  upwards 
of  9000  were  slaves.  So  large  a  number  of  the  population  bemg 
slaves,  whose  condition  is  nearly  stationary,  and  much  inferior  to 


CULTURE  OF  GABOLINA  BICE.  267 

that  of  the  free  labourers  who  have  all  their  own  earnings  at  their 
disposal,  the  town  has  not  the  vigorous  aspect  of  the  towns  in  the 
Northern  States.  There  has  been  no  want  of  taste  in  laying  it 
out :  the  streets  are  wide,  and  there  are  numerous  squares,  planted 
with  the  live  or  evergreen  oak  and  the  pride-of-India  tree ;  out  the 
thoroughfares  are  mostly  unpaved,  and  vehicles  of  all  kinds  move 
abouty  almost  unheard,  over  the  soft  sand.  The  houses  of  the 
wealthy  classes  are  situated  on  the  south  side,  at  a  considerable 
distance  from  the  river.  Camellias  in  flower  were  quite  common 
in  the  gardens ;  there  were  also  a  few  small  orange-trees,  which 
were  far  from  being  vigorous ;  and  the  finest  street  was  in  close 
proximity  to  the  sombre  pine-forest.  There  appeared  so  little 
traffic  towards  the  sterile  interior,  that  the  town  haa  the  appearance 
of  being  a  stranger  in  the  wilderness. 

There  is  so  much  uniformity  in  the  geological  structure  of 
Qeorgia  and  the  Carolinas,  that  a  description  of  the  physical 
aspects  of  the  country  on  both  sides  of  the  Savannah  will  suffice 
for  that  of  all  the  other  rivers  in  these  States.  At  the  mouth  of 
the  Savannah  the  coast  is  low  and  sandy.  It  belongs  to  the  post- 
pliocene  formations,  and  forms  a  part  of  that  immense  tract  of 
sandy  soil,  well  known  under  the  name  of  the  ^'  Pine  Barrens," 
which  fringes  the  North  American  continent  from  Southern  Vir- 

finia  to  the  banks  of  the  Mississippi.  Its  breadth  is  about  one 
undred  miles  in  South  Carolina,  and  it  is  almost  wholly  covered 
with  pines.  Along  the  coast  it  is  only  a  few  feet  above  the  level 
of  the  sea,  but  it  gradually  rises  towards  the  Blue  Ridge  of  moun- 
tains. A  belt  of  tertiary  formation  succeeds,  consisting  of  sands 
and  clays,  upon  which  the  upland  or  short-stapled  cotton  is  raised. 
This,  in  its  turn,  is  succeeded  by  soils  derived  from  the  primary 
rocks  of  the  mountain  range.  Considerable  quantities  of  cotton 
are  also  raised  on  these  primary  soils,  which,  unlike  those  derived 
from  the  same  rocks  in  any  part  of  the  British  Islands,  are  in  man^ 
instances  of  considerable  depth,  and  derived  from  the  decomposi- 
tion of  gneiss  and  mica-schist  in  situ.  Indeed  the  tertiary  and  the 
primary  soils  have  often  so  much  resemblance  in  litholo^cal  cha- 
racters, that  they  must  be  examined  with  care  to  distinguish 
them.  Where  the  land  of  the  primary  rocks  becomes  elevated, 
the  culture  of  cotton  gives  place  to  that  of  Indian  corn  and 
wheat. 

The  Savannah  is  navigable  as  far  up  as  Augusta,  which  is  250 
miles  by  the  river  from  the  sea.  The  tertiary  soils  extend  as  far 
as  Augusta,  where  the  primary  formation  begins.  This  formation 
forms  the  termination  to  the  navigation  of  Uie  most  of  the  other 
large  rivers  which  drain  the  Atlantic  slope,  because  their  beds  then 
become  hard  and  rocky,  whereas  throughout  the  tertiary  formations 
thev  have  excavated  deep  channels  out  of  the  softer  materials  of 
which  the  country  is  composedi  and  flow  to  the  sea  with  a  fall  of 
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a  few  incbes  to  a  mile.  At  the  mouth  of  the  Savannah  and  all  the 
other  rivers  of  the  South-eastern  States,  the  country  beyond  the 
tide-swamps  is  low  and  sandy;  but  as  one  sails  into  the  interior 
the  banks  or  "  bluflfs,"  covered  with  pines,  become  higher. 

At  Savannah,  the  river,  at  low  water,  is  confined  within  a  channel 
of  300  yards  in  breadth,  and  it  is  about  30  feet  in  depth.  At  high 
water,  Wore  the  country  was  settled,  the  rich  alluvial  land,  which 
now  forms  rice-grounds,  was  covered  twice  a-day  by  the  tides,  and 
was  thus  a  vast  swamp.  The  trees  on  the  rich  swamp -lands 
throughout  the  Southern  States  are  of  great  size,  but  they  are  almost 
all  deciduous,  consisting  principally  of  tupelo  gum,  ash,  and 
cypress ;  the  undergrowtli,  cane  and  various  vines.  The  swamps 
wnich  now  form  the  rice-grounds  were  reclaimed  by  erecting  em- 
bankments along  the  sides  of  the  river,  and  preventing  the  over- 
flow of  the  tides. 


Fi  M  ft:=a  A  R  R  ■  N  «rr_: 


The  above  sketch  will  give  a  more  correct  idea  of  the  country 
4  miles  above  Savannah  than  any  written  description.  The  sandy 
bluffs  on  both  sides  are  about  40  feet  above  the  water,  and  the 
rice-grounds  extend  for  more  than  3  miles  from  the  channel  of 
the  river  towards  the  northern  bluff.  It  happens  that  there  are 
no  rice-grounds  on  the  south  side  for  several  miles  above  the 
town. 

In  Georgia  and  the  Carolinas  there  are  a  good  many  marshy 
grounds  in  the  pine  region,  that  are  caused  by  beds  of  clay  send- 
ing the  water  to  the  surface  in  springs.  They  are  composed  of 
black  vegetable  matter  too  deficient  in  earthy  materials  to  be  pos- 
sessed of  fertility  of  any  great  permanence  when  cultivated.  It 
was  on  such  soils,  however,  that  the  first  settlers  raised  rice;  but 
being  easily  exhausted,  recourse  had  constantly  to  be  made  to  new 
lands.  Though  a  considerable  quantity  of  rice  is  here  and  there 
raised  over  the  upper  country  on  such  soils,  and  even  on  the  dry 
cotton  lands,  for  domestic  use,  none  of  it  is  reckoned  sufficiently 
good  in  quality  for  exportation.  The  discovery  that  the  tide-water 
swamps  were  particularly  well  adapted  for  the  culture  of  rice  is 
comparatively  recent.  At  first  the  baiTen  sandy  soils  were  much 
more  valued  than  they  are  now,  because  indigo  was  raised  upon 
them,  and  was  one  of  the  great  staples  of  the  country.  This  article 
can  now  be  brought  to  the  European  market  at  a  much  cheaper 
rate  from  our  possessions  in  India,  and  its  culture  has  therefore 
been  abandoned  in  the  United  States.     A  great  revolution  has 
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thus  taken  place  in  the  relative  values  of  the  swamp  grounds  and 
the  dry  pine-lands.  The  value  of  the  latter  is  at  present  merely 
nominal,  while  good  rice-gronnds  are  worth  far  more  than  any 
other  land  in  the  country.  The  common  price  of  rice-grounds  in 
the  neighbourhood  of  Savannah  is  £30  per  acre,  and  some  on  the 
Cooper  River  were  sold  at  £40.  These  prices  are  more  than 
double  those  of  the  best  sugar-lands  on  the  Mississippi. 

It  is  on  the  tide-water  swamps  of  the  Savannah,  and  the  nume- 
rous other  rivers  in  Georgia  and  the  Carolinas,  that  the  fine  rice 
known  in  Europe  as  the  Carolina  rice  is  cultivated.  The  produc- 
tion of  rice  for  exportation  is  in  a  great  measure  confined  to  these 
Bwamps ;  and  it  is  further  limited  to  the  /rc«A-water-tide  swamps, 
— ^for  where  the  tides  are  salt,  or  even  brackish,  they  are  unsuitable 
for  irrigation.  Rice  is  cultivated  about  four  miles  below  Savannah, 
and  twelve  miles  above  it. 

When  one  stands  on  the  top  of  the  steep  bluff  at  Savannah, 
a  fine  view  is  got  of  the  vast  swamp  which  stretches  to  the  west- 
ward and  northward.  In  some  parts  of  the  rice-grounds  magnifi- 
cent trees  are  seen,  now  bare  and  destitute  of  leaves,  but  covered 
with  grey  moss  hanging  like  drapery  from  every  branch.  With  the 
exception  of  some  live  oaks,  and  also  a  few  cabbage  palm-trees, 
whioi  remind  one  that  he  is  approaching  the  tropics,  the  general 
mass  of  vegetation,  notwithstanding  the  warmth  of  the  weather, 
looked  as  dead  as  it  does  here  in  December. 

I  visited  some  plantations  both  below  and  above  the  town.  They 
are  mostly  large  on  this  river,  though  they  vary  from  200  to 
upwards  of  1000  acres  in  rice  crop.  From  the  nature  of  the  works 
wnich  are  required  to  reclaim  the  tide-swamps,  and  render  them 
fit  for  cultivation,  large  capitals  are  invested.  Rice  can  thus  only 
be  cultivated  on  the  large-farm  system,  and  where  labour  can  be 
commanded.  In  some  districts  m  which  rice-culture  was  early 
introduced,  the  plantations  have  been  much  diminished  in  size  by 
the  division  of  property  among  families.  On  the  Black  River  in 
South  Carolina,  some  of  the  plantations  are  as  small  as  60  acres ; 
but  this  is  found  to  be  about  the  minimum  extent  to  which  profit- 
able culture  can  be  carried.  When  such  small  estates  come  into  the 
market,  they  are  almost  invariably  bought  by  adjoining  proprietors, 
and  the  tendency  to  large  properties  being  again  formed  is  thus 
seen. 

I  spent  a  day  riding  over  the  rice-plantations  about  4  miles 
above  Savannah,  in  company  with  several  large  proprietors.  Keep- 
ing out  of  view  the  miserably  tame  scenery  on  the  banks  of  the 
Savannah,  the  river  itself  bears- a  considerable  resemblance  to  the 
Tay  at  Newburgh  in  Fifeshire.  Reeds  were  growing  in  the  rich 
alluvial  soil  flooded  by  the  tides,  and  the  embankments  raised  to 
protect  the  rice-grounds  were  in  every  respect  similar  to  the 
dykes  which  protect  the  wheat-fields  of  rarkhill,  or  of  Mugdrum 
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Inch.  After  crossing  the  river  in  a  boat,  and  getting  monnted  on 
a  pony  on  the  bank,  the  low  and  level  lands,  stretching  as  far  as 
the  eye  oonld  reach  to  the  west  and  east,  and  more  than  three  miles- 
to  the  sandy  high  grounds,  ^ve  me  at  once  an  idea  of  the  vast 
extent  of  land  which  had  been  rescued  from  the  tides,  and  ren* 
dered  so  productive. 

The  soil  of  the  rice-gronnds,  for  more  than  a  mile  from  the 
river,  is  very  fertile,  consisting  of  a  strong  clay,  rich  in  vegetable 
matter.  Towards  the  high  grounds  it  is  more  peaty,  in  conse* 
quence  of  the  earthy  matter  brought  down  by  the  river  having 
been  mostly  deposited  near  its  channel  by  the  swamp-growth  acting 
as  a  sort  of  filter.  From  the  want  of  the  earthy  matter,  this  is  a 
very  poor  soil — just  as  much  so  as  our  own  peat-mosses  are  before 
they  are  improved  by  clay  or  sand. 

Main  canals,  having  sluices  on  their  mouths,  are  dug  from  the 
river  to  the  interior  about  20  feet  in  width;  and  as  they  sometimea 
extend  across  the  whole  breadth  of  the  swamp,  they  are  more 
than  3  miles  in  length.  The  rice-plantations  are  subdivided  inte 
fields  of  about  20  acres  each.  The  fields  have  embankments  raised 
around  them,  with  sluices  communicating  with  the  main  canal,  so 
as  they  may  be  laid  dry  or  under  water  separately,  according  as  it 
may  be  required.  Numbers  of  open  ditches  are  also  dug  over  the 
grounds,  for  the  purpose  of  allowing  the  water  to  be  more  easily 
put  on  or  drawn  off. 

Considerable  diversity  prevails  in  the  mode  of  cultivatinj?  the 
rice  crop.  Some  planters  plough  all  the  grounds  every  year.  Those 
who  follow  this  system  give  a  light  furrow  in  the  beginning  of 
January,  and  afterwards  make  shallow  furrows  or  drills  15  inches 
apart  to  receive  the  seed,  which  is  sown  broadcast  at  the  rate  of 
from  2  to  3  bushels  per  acre.  A  small  quantity  of  water  is  then 
admitted  for  a  day  or  two,  until  the  grain  sprouts. 

The  plough  used  on  these  rather  strong  soils  is  exceedingly 
light,  and  drawn  by  a  mule.  I  have  seen  a  negro  woman  carry- 
ing one  on  her  shoulder  from  one  field  to  another.  On  a  planta- 
tion of  500  acres  under  rice,  I  found  that  22  mules  performed 
the  whole  ploughing,  besides  that  of  cultivating  70  to  80  acres  of 
Indian  corn  on  the  light  sandy  soils  of  the  pine  country.  No  one 
can  say  that  there  is  any  waste  of  animal  power  in  this  case.  Rice- 
culture  involves  a, large  amount  of  manual  labour,  for  about  100 
negroes,  men  and  women,  are  required  to  tend  and  reap  the  crop 
on  this  extent  of  land,  and  take  tne  grain  to  market.  This  num- 
ber of  field  hands  was  only  got  out  of  250  nemroes,  young  and  old. 
The  common  calculation  is,  that  the  working  hands  are  about  one- 
half  of  the  total  number  of  negroes  on  the  ^antation. 

The  most  approved  and  ^neral  mode  of  cultivating  the  rice- 
fields,  when  free  from  weeds,  is  to  sow  the  seed  without  ploughing. 
The  stubble  of  the  previous  crop  is  burned  over  in  sprmg,  whidi 


CULTURE  OP  CAROLINA  RICE.  271 

is  easily  effected  from  the  large  quantity  that  Is  left  at  harvest.  A 
negro  then  goes  into  the  fields,  and  makes  a  rut  with  a  hoe  be- 
tween the  rice  rows  of  the  former  crop.  This  serves  as  a  recep- 
tacle for  the  seed.  Sometimes  this  operation  is  done  by  a  small 
drill-plough.  The  seed  is  either  covered  with  a  rake,  or  the  water 
is  admitted  at  once,  and  covers  it  by  washing  down  the  soil. 

In  all  cases,  the  water  is  admitted  to  the  fields  as  soon  as  the 
seed  is  sown,  and  when  the  young  shoot  appears  above  ground  the 
water  is  drawn  off.  In  the  course  of  a  week  the  crop  usually 
receives  another  watering,  which  lasts  from  10  to  30  days,  accora- 
ing  to  the  progress  which  vegetation  makes.  Thb  watering  is 
chiefly  useful  for  killing  the  land-weeds  that  make  their  appear- 
ance as  soon  as  the  ground  becomes  dry.  But,  on  the  other  hand, 
when  the  field  is  under  water,  aquatic  weeds  in  their  turn  grow 
up  rapidly,  and,  to  check  their  growth,  the  field  is  once  more  hid 
dry,  and  the  crop  is  then  twice  hand-hoed.  By  tlie  1st  of  July 
the  rice  is  well  aavanced,  and  water  is  again  admitted  and  allowed 
to  remain  on  the  fields  until  the  crop  is  ripe.  This  usually  takes 
place  from  the  1st  to  the  10th  September.  The  water  is  drawn 
off  the  day  previous  to  the  commencing  of  reaping.  The  rice  is 
cut  by  the  sickle,  and  the  stubble  is  left  from  1  foot  to  1^  feet 
in  length,  according  to  the  rankness  of  the  crop.  A  day 
after  being  cut  it  is  bound  up  into  sheaves  and  carried  by  the 
negroes  to  the  bank  of  the  main  canal,  whence  it  is  carried  in  flat- 
bottomed  boats  to  the  threshing-machine.  The  rough  rice  is  then 
sent  to  Savannah  in  boats. 

Such  is  a  very  general  outline  of  the  method  which  is  fol- 
lowed in  the  culture  of  rice :  the  particulars  are  varied,  according 
to  many  circumstances  which  arise.  So  far  as  I  had  an  oppor- 
tunity of  judging,!  thought  that  the  planters  displayed  much  skill 
in  the  management  of  their  estates.  The  most  of  the  rice-planters 
are  highly  educated  men,  fully  alive  to  every  improvement,  and 
give  close  attention  to  the  management  of  their  properties  during 
winter,  spring,  and  the  early  part  of  the  summer,  when  the  climate 
Is  particularly  healthy. 

The  average  produce  of  rough  rice  on  the  Savannah  swamps 
is  estimated  at  from  45  to  55  bushels  per  acre.  Though  the  fields 
have  been  long  under  cropping  the  produce  is  still  large,  but  there 
is  no  doubt  that  it  is  smaller  than  wnen  the  land  was  nrst  cleared ; 
still  from  70  to  80  bushels  are  sometimes  got  on  old  cultivated 
fields.  Crops  of  rice  are  usually  taken  in  succession  as  long  as 
the  land  is  clean ;  but  when  it  becomes  foul  through  weeds,  or  the 
"  volunteer  rice,"  it  is  laid  under  dry  cultivation  for  a  year.  This 
is  attended  with  great  benefit ;  for  although  no  manure  is  applied, 
and  two  crops — one  of  oats  and  another  of  potatoes — are  taken, 
yet  the  land  is  so  much  renovated  that  the  succeeding  crop  of  rice 
as  often  increased  by  a  half,  and  sometimes  even  doubled.    Tha 
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.  oats  are  sown  In  the  beginning  of  January,  and  the  surface  of  the 
gi'ound  is  merely  scratched  with  a  hoe  to  cover  them.  The 
warmth  and  moisture  of  April  and  May  commonly  send  up  a 
very  thick  and  tall  crop,  which  almost  smothers  the  grass  and  the 
"  volunteer  rice,"  and  it  is  ready  to  be  harvested  by  the  end  of 
May.  As  soon  as  the  land  is  cleared  of  this  crop,  potato-stems  are 
planted  in  5-feet  rows,  and  during  the  growth  of  the  potatoes  the 
intervals  are  thoroughly  cultivated  by  the  hoe  and  the  plough. 
The  manner  in  which  the  potato-crop  is  managed  I  have  never 
heard  of  being  adopted  elsewhere.  The  tubers  are  planted  in 
March  or  April  on  dry  pine-barren  soils  that  have  been  well 
manured.  An  immense  mass  of  stems  grows  up  in  this  climate 
under  such  treatment.  The  stems  are  cut  off  and  transplanted  in 
the  rice-fields,  and  one  acre  of  them  serves  to  plant  twenty.  And 
what  is  singular,  the  crop  from  which  the  stems  are  cut,  is 
by  this  process  rendered  more  abundant.  This  arises  appar- 
ently from  the  crop  being  forced  to  grow  t)iroughout  the  warm 
season,  and  its  perennial  tendencies  bemg  so  far  developed.  The 
quality  of  the  potatoes  which  are  raised  in  the  Southern  States  is 
very  inferior — the  tubers  are  soft  and  waxy,  particularly  so  on 
the  rice-grounds.  The  finest  potatoes  which  I  saw  in  America 
were  on  the  table  of  a  rich  planter  with  whom  I  dined  one  day. 
On  my  putting  to  him  the  question,  whether  they  were  the  pro- 
duce of  his  rice-grounds,  about  which  he  had  been  talking  highly 
in  the  morning,  "Ob,  no!''  he  replied;  "these,  I  suppose,  are 
from  Liverpool." 

The  "volunteer  rice,"  which  is  interesting  in  a  physiological  point 
of  view,  causes  a  great  deal  of  trouble  to  the  planters.  The  rice- 
seeds  that  are  shed  when  the  crop  is  cut,  and  that  lie  over  the  winter, 
produce  an  inferior  quality  of  grain,  for  they  then  appear  to  revert 
to  their  natural  state.  Though  the  husk  of  the  volunteer  rice 
is  of  the  same  light-yellow  colour  as  that  of  the  finest  quality, 
the  kernel  is  red,  and  a  few  grains  of  this  kind  in  a  sample 
detract  much  from  its  market  value.  There  are  several  varieties 
of  volunteer  rice,  and  tiiey  are  usually  the  most  vigorous  plants 
in  the  field;  and  as  some  of  them  ripen  before  the  main  crop,  they 
fall  out  and  increase  with  great  rapidity. 

The  rice  plant  adapts  itself  in  a  most  wonderful  manner  to  the 
most  opposite  conditions  of  soil  in  respect  to  moisture.  There  is 
no  cultivated  plant  that  bears  any  resemblance  to  it.  The  same 
variety  that  grows  on  the  upland  cotton  -  soils  and  on  the  dry 
pine- barrens  grows  in  the  tide-swamps  where  the  land  is  laid 
under  water  for  weeks  at  a  time;  and  even  in  the  lower  part 
of  the  delta  of  the  Mississippi,  where  the  fields  are  under  water 
from  the  time  of  sowing  to  the  time  of  reaping. 
^  Eice  straw,  on  the  dry  upland  soils,  ripens  when  the  grain 
•1  ipens,  as  is  the  case  with  that  of  our  cereals ;  and  the  stubble  dies 
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Bt  once.  Many  must  have  observed,  however,  that  the  ears  of 
oats  and  barley  that  have  grown  on  damp  peaty  soils  ripen  long 
before  the  straw,  and  the  stubble  often  retains  a  certain  amount  of 
vitality  and  freshness  for  some  time  after  the  crop  is  cut.  But  in 
the  irrigated  tide-swamps  the  vitality  of  the  rice  plant  is  prolonged 
to  a  most  wonderful  extent  by  the  system  to  which  it  is  subjected. 
When  the  rice  is  ready  for  harvesting,  and  all  the  grains  in  the  ear 
are  quite  hard  with  tne  exception  of  a  few  of  the  lower  pickles, 
the  stem  and  leaves  remain  quite  green.  The  rice  grows  from  3^ 
to  5  feet  in  height,  and,  as  already  said,  considerably  more  than  a 
foot  of  stubble  is  left.  No  sooner  is  the  crop  cut  than  the  stubble 
sends  out  shoots  and  leaves  from  its  top^oints,  and  in  some 
instances  it  has  produced  as  many  as  30  bushels  of  rice  per  acre  as 
a  second  crop  frouLthe  same  sowing.  This  is  a  curious  physiologi- 
cal fact,  and  one  that  does  not  seem  to  be  generally  known,  for  on 
going  to  New  Orleans,  Dr  Barton  called  my  attention  to  a  commu- 
nication by  a  French  writer  who  had  discovered  a  method  in  Egypt 
whereby  two  crops  of  rice  might  be  got  from  one  sowing.     The 

Elan  was  not  made  known,  but  I  told  him  that  I  thought  it  could 
e  no  other  than  that  which  was  well  known  to  the  Carolina 
planters.  The  autumn  frosts,  however,  generally  cut  down  the 
second  growth  before  the  grain  has  time  to  ripen.  But  every 
season,  after  harvest,  a  considerable  growth  of  stems  and  leaves 
takes  place,  and  the  rice-fields  are  then  represented  as  assuming  all 
the  appearance  of  a  second  summer.  These  leaves  and  stems  arc 
killed  by  the  first  night's  frost,  and  afford  a  large  quantity  of 
withered  vegetable  matter  in  spring,  which  readily  permits  of  the 
whole  fields  being  fired  during  a  dry  period,  and  to  be  thus  cleared 
and  fitted  for  being  once  more  scratched  with  the  hoe,  and  sown 
with  rice. 

It  is  readily  seen  that  large  capitals  are  necessary  in  the  culture 
of  rice  on  the  tidal  swamps.  A  great  expenditure  of  labour  is 
constantly  required  to  maintain  the  banks  in  good  order,  to  clear 
out  the  drains  and  canals,  as  well  as  to  keep  the  sluices  and  valves 
in  repair.  It  would  be  far  from  satisfactory  to  give  any  detailed 
estimate  of  the  expenses  and  j^rofits  of  rice  culture.  The  fact, 
however,  of  the  rice-grounds  being  higher  in  value  than  any  land 
devoted  to  any  other  crop,  is  quite  sufficient  to  attest  the  profit- 
ableness of  rice  culture.  Nor  is  this  so  much  to  be  wondered  at 
when  it  is  considered  that  the  land  which  is  capable  of  raising  rice 
with  advantage  is  comparatively  limited,  and  has  been  almost  all 
occupied  for  a  considerable  time.  This  is  the  reason  why  the  ex- 
ports of  rice  from  the  Southern  States  have  not  been  increasing 
for  many  years.  The  demand  for  rice  in  America  far  exceeds  its 
supply  as  a  common  article  of  food,  for  it  is  but  a  very  small  portion 
of  land  upon  which  it  can  be  profitably  raised.  The  slaves  on  the 
rice  and  cotton  plantations  are  supplied  with  Indian-corn  instead 


274  CULTUBE  OF  CAROUKA  BICE. 

of  rice.  The  latter  is  used  more  as  an  article  of  luxtuyy  for  it  is 
far  higher  priced  than  Indian  com.  In  the  tropical  parts  of  the 
British  possessions  in  India,  where  the  cultivated  land  is  all  irri- 
gated, nee  is  the  cheapest  article  of  food,  as  it  is  hj  far  the  most 
productive  grain-crop  in  low  latitudes. 

From  the  conversation  that  I  had  with  the  planters  in  the  neigh- 
bourhood of  Savannah,  I  became  fully  persuaded  that  Indian  com 
is  much  less  prolific  in  the  Southem  States  than  in  the  Northern. 
This  was  amply  confirmed  afterwards  by  the  planters  in  the  delta 
of  the  Mississippi.  The  produce  of  Indian  corn,  on  the  rich  allu- 
vial lands  of  Georgia  or  of  Louisiana,  is  less  than  the  half  of  what 
it  is  on  soils  of  the  same  fertility  in  Northern  Kentucky.  The 
moister  atmosphere  and  higher  temperature  of  the  South  develop 
a  great  growtn  of  stems,  while  the  produce  of  grain  is  compara- 
tively small.  This  is  perhaps  the  chief  cause  of  the  planters  in  the 
cotton  districts  importmg  such  a  large  (quantity  of  com  from  the 
Northem  States.  Considerable  quantities  of  rice  are  raised 
throughout  the  cotton-region  in  dry  culture ;  and  though  the  pro- 
duce varies  much  in  different  years,  it  is.  probably  greater  thui 
that  of  Indian  corn  in  the  average  of  seasons.  One  of  the 
"  crackers,"  or  small  farmers,  who  cultivate  the  poorest  pine-bar- 
ren lands,  assured  me  that  he  did  not  raise  more  than  ten  bushels 
per  acre  of  Indian  com,  though  the  land  was  manured :  with  the 
same  treatment,  twenty  bushels  of  rice  would  be  reaped. 

The  objection  to  the  culture  of  rice  on  the  dry  upland  soib 
arises  from  the  much  greater  amount  of  manual  labour  which  is 
required  to  keep  the  crop  free  from  weeds.  The  lengthened 
period  of  hot  weather  over  which  its  growth  is  extended,  and  par- 
ticularly the  circumstance  of  this  crop,  like  our  cereals,  either 
being  sown  broadcast  or  in  narrow  drills  which  do  not  admit  of 
horse-hoeing,  tend  to  give  great  encouragement  to  weeds,  so 
that  its  culture  demands  too  much  hand-labour  to  be  generally 
profitable.  Rice  also  requires  much  more  labour"  to  prepare  it  for 
food  ;  and  hence,  although  40  bushels  of  rough  rice  are  often  got 
on  the  cotton-lands  of  the  uplands  that  rely  for  a  supply  of  mois- 
ture on  the  summer  rains,  the  more  easily  tended  Inaian  com  is 
the  great  staple,  even  in  the  Southem  States,  where  it  is  much 
less  productive  than  in  the  North.  The  very  successful  culture  of 
rice  in  the  tidal  swamps  has  much  to  do  with  ^e  economy  in  the 
amount  of  labour  required  to  raise  the  crop,  through  the  extra- 
ordinary manner  in  which  the  rice-plant  can  withstand  the  extremes 
of  beine  laid  dry  or  under  water  at  intervals — a  process  which 
materially  serves  to  destroy  both  the  land  and  water  weeds. 

The  nee- grounds  are  comparatively  healthy  to  white  men  in 
winter,  but  they  are  the  very  reverse  in  summer  and  autumn^ 
when  the  crops  are  growing  and  ripening.  It  has  been  ofteo' 
remarked,  that  the  swamps,  in  their  original  state,  along  the 
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SoQibem  riven  of  the  Umted  States,  were  bj  no  means  so  dele- 
terious to  the  whites  as  they  are  now,  when  brought  under  cultiva* 
tion.  This  seems  to  apply,  to  a  certain  extent,  to  all  the  rich  dlu- 
Tial  soils  in  the  river  bottoms,  but  is  particularly  applicable  to  the 
rice-grounds  that  are  irri^tea  by  the  tidea  Inaeea,  the  undrained 
swamps  remain  comparatively  healthy  so  long  as  th^  are  covered 
with  the  natural  vegetation.  The  mere  stirring  of  the  soil,  and 
the  exposing  of  it  to  the  atmospheric  influences  of  a  hot  climate, 
invariably  give  rise  to  malaria.  For  this  reason,  the  Gampagna 
in  Italy  became  much  more  unhealthy,  as  Dr  Arnold  states  m  his 
Roma/n  History ^  after  its  drainage.  It  is  said  to  be  attended  with 
extreme  danger  to  a  white  man  to  remain,  during  the  hot  season, 
for  one  night  on  the  rice-grounds  of  Carolina.  Captain  Smith 
veiy  properly  contends,  in  his  excellent  work  on  Italian  Irriga^ 
tion  (vol.  ii.,  p.  359),  that  there  is  nothing  deleterious  in  the  mere 
culture  of  rice,  but  in  the  mode  in  which  the  irrigation  is  managed. 
This  opinion,  I  may  here  remark,  is  confirmed  by  the  fact  that  the 
rice-grounds  at  the  mouth  of  the  Mississippi,  on  which  the  water 
is  not  allowed  to  stagnate,  are  more  healthy  to  the  white  inha- 
bitants than  either  the  surar  or  cotton  grounds  of  the  lower 
Mississippi,  that  are  under  dry  culture.  But  the  practice  adopted 
on  the  tide-swamps  of  Carolina,  of  laying  the  fields  dry  at  intervals 
during  summer  and  autumn,  seems  to  give  rise  to  miasmata  of  the 
most  deadly  character  to  the  white  inhabitants,  but  from  which  the 
coloured  are  exempt.  The  planters,  with  their  families,  invariably 
leave  the  rice-grounds  during  the  hot  season,  and  remain  in  a  more 
healthy  part  of  the  country  until  the  crops  are  harvested. 

Thou^  the  negroes  are  not  liable  to  those  diseases  which  are 
so  &tal  to  the  white  inhabitants  in  summer,  yet  they  do  not  increase 
in  the  rice  districts.  In  fact,  I  was  informed  that  it  requires  good 
management  on  the  part  of  the  planters  to  keep  up  theu:  numbers, 
so  as  to  do  away  with  the  necessity  of  going  mto  the  market  to 
buy.  This  circumsti^nce  alone  is  a  great  drawback  in  the  profits 
of  rice-culture,  for  on  the  cotton  plantations,  with  ordinary  care, 
there  is  a  constant  increase  in  numbers.  The  damp  ground  and 
the  nature  of  the  labour  render  the  negroes  very  liable  to  pulmo- 
nary diseases  The  children,  also,  are  particularly  subject  to  measles 
and  hooping-cough,  which  often  prove  fatal.  One  planter  informed 
me  that  he  now  sends  all  the  children  bom  on  the  rice-plantations 
to  his  cotton  estates  in  the  interior.  Out  of  sixty  children  he  had 
only  lost  four,  and  experience  convinced  him  that  the  loss  would 
have  been  at  least  four  times  greater  had  they  remained  on  the 
rice-grounds. 

So  far  as  I  could  learn,  I  have  every  reason  to  believe  that  the 
negroes  on  the  rice-plantations  have  a  liberal  supply  of  food  and 
clothing.  About  half  a  pound  of  bacon  a-day  is  the  usual  allow- 
ance for  an  able*bodied  negro,  with  Indian-corn  meal  and  molasses^ 
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They  almost  all  have  the  privilege  of  keeping  pigs  and  ponltiy 
of  their  own,  which  they  sell,  and  are  thus  enabled  to  biiy  tobacco, 
tea,  and  other  groceries.  A  planter  one  day  pointed  out  an  old 
neffro  to  me,  who  had  not  done  any  work  for  ten  years,  but  who 
had  got  his  rations  regularly  with  the  others,  and  a  few  days 
before  this  he  had  sold  two  pigs  for  30  dollars. 

The  cost  of  providing  the  negroes,  old  and  young,  with  food 
and  clothing,  is  from  30  to  40  dollars  a-head.  The  value  of  slave 
property  has  been  gradually  rising  for  several  years ;  but  a  slight 
reaction  had  taken  place  about  the  time  of  my  visit,  owing  to  the 
pressure  in  the  money  market.  At  the  present  time,  the  negroes 
m  the  rice  plantations  are  worth  upwards  of  one  hundred  pounds 
(500  dollars)  all  round ;  some  sales  had  been  made  as  high  as  one 
hundred  and  fifty  (750  dollars).  Good  field-hands  bring  consider- 
ably above  1000  dollars.  Negroes  were  not  worth  much  more 
than  fifty  pounds  (250  dollars)  twenty-five  years  ago. 

The  discipline  maintained  on  all  the  plantations  is  almost  as 
strict  as  that  of  our  military  system  ;  and  so  long  as  slavery  exists, 
a  certain  amount  of  firmness  seems  quite  necessary  for  maintaining 
due  regularity  and  authority.  As  we  rode  over  the  rice-grounds, 
above  Savannah,  we  came  up  to  a  gang  of  more  than  twenty 
negro  men  clearing  out  one  of  the  main  canals.  They  were  up 
to  the  middle  in  water,  and  were  throwing  out  the  soft  mud  upon 
the  bank  along  which  we  rode.  Here  for  the  first  time  I  saw  the 
black  "  driver,"  with  a  long  whip  tied  round  his  shoulders,  super- 
intending his  brethren,  who  worked  as.  methodically  as  machines. 
I  believe,  if  they  had  got  no  orders  to  desist  from  their  occupation 
till  we  passed,  that  we  should  have  ^ot  the  benefit  of  the  clearings. 
A  loud  shout  from  the  "  driver  **'  brought  the  whole  to  a  stand. 
Then  we  were  subjected  to  their  vacant  and  complacent  stare.  In 
other  parts  of  the  ground  the  women  were  working  with  the  spade 
and  mattock  in  repairing  the  banks.  They  were  all  well  clothed 
and  provided  against  the  changeableness  of  the  climate. 

Before  going  to  the  south,  I  had  been  led  to  suppose  that  the 

flanters  were  all  very  sensitive  on  the  subject  of  slavery,  and  that 
should  avoid  the  topic  in  conversation.  But  I  soon  found  that 
they  had  no  such  feeling  in  the  matter :  with  some  of  the  Cuban 
planters  it  was  different,  for  I  came  to  understand  that  the  physical 
condition  of  their  slaves,  and  the  treatment  which  they  received, 
were  as  matters  of  etiquette  not  to  be  alluded  to.  On  the  contrary, 
a  large  proprietor  of  rice-grounds  on  the  Savannah  told  me  "  to 
go  and  incjuire  into  the  moral  and  physical  condition  of  their 
negroes,  with  as  much  freedom  as  I  would  among  the  agricultural 
labourers  in  Lothian  or  Berwickshire,  and  to  go  home  by  Jamaica, 
and  make  a  comparison  between  the  emancipated  negroes  and 
their  own  slaves." 
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Savannah  being  situated  on  32°  05'  parallel  of  latitude,  some 
specimens  of  the  animal  kingdom,  as  well  as  of  the  vegetable, 
remind  us  that  the  tropics  are  not  so  far  distant.  The  alligator  is 
very  often  to  be  seen  in  summer  in  the  river,  but  it  buries  itself  in 
the  mud  during  the  cold  season.  Several  species  of  turtles  are  to 
be  found;  and  a  small  terrapin,  so  much  esteemed  for  making 
soup^  disappeared  into  the  canal  of  the  rice-grounds  one  day  as  I 
rode  along  the  banks.  The  large  turkey-buzzards  which  belong 
to  the  vulture  order  were  wheeling  over  the  fields  in  quest  of  prey 
in  all  directions.  At  the  quartera  of  the  negroes  a  large  flock  of 
these  birds  were  set  up,  which  had  congregated  around  some  carcass. 
Bein^  seldom  molested,  they  are  very  tame,  and  sat  quite  close  to 
us ;  they  even  frequent  the  streets  of  Charleston  during  the  day, 
aiid  pick  up  all  kinds  of  carrion.  The  American  rook,  very  like 
our  own,  but  having  a  much  more  sotiorous  croak,  was  making 
himself  heard  in  the  leafless  swamp-forest.  The  sky  being  without 
a  cloud,  and  scarcely  a  breath  of  air  stirring,  the  weather  felt 
rather  too  warm  for  riding. 

A  great  disaster  befell  the  rice  crop  of  1854  on  several  of  the 
tide-swamps  of  Georgia  and  Carolina.  One  of  the  most  violent 
hurricanes  that  has  occurred  this  century  happened  on  the  8th  Sep- 
tember  1854,  when  some  of  the  crop  was  cut  down,  and  the  most 
of  it  nearly  ripe.  High  tide  occurring  at  the  same  moment  that 
the  easterly  wind  was  blowing  with  its  greatest  fury,  an  extraordi- 
narily high  tide  was  the  consequence.  The  salt  water  of  the  sea 
was  driven  up  the  river  far  beyond  its  usual  limit,  and,  rising 
above  the  level  of  the  rice-ground  embankments,  deluged  the  fields 
with  salt  water.  More  tnan  three-fourths  of  the  rice  on  the 
Savannah  swamps  was  thus  destroyed.  As  I  rode  over  the  grounds, 
I  saw  evidence  of  the  great  loss  of  propei-ty  which  had  taken 

t)lace.  In  some  of  the  comers  of  the  fields  the  rice  in  the  straw 
ay  over  the  ground  fi*om  3  to  4  feet  in  depth.  Much  of  the  grain 
did  not  appear  to  be  greatly  injured ;  but  as  the  medical  men  had 
given  their  opinion  that  it  was  neither  fit  for  food  to  man  nor  beast, 
It  was  piled  into  heaps  to  be  burned.  Such  accidents  seldom  occur, 
and  no  efforts  are  made  to  guard  against  them,  as  it  is  deemed 
almost  impracticable  to  do  so. 

This  hurricane  was  one  of  those  curious  meteorological  pheno- 
mena which  are  found  to  be  connected  with  certain  atmospheric 
disturbances,  extending  over  the  North  American  continent  and 
the  Caribbean  Sea,  and  which  have  been  the  subject  of  much 
speculation  among  meteorologists.  From  various  circunjstances 
1  was  much  interested  in  this  particular  storm,  and  I  here  may 
make  a  few  remarks  upon  the  subject. 

Mr  W.  C.  Redfield  of  New  York  and  Sir  W.  Rcid  have  both 
arrived  at  the  conclusion  that  all  the  storms  of  the  continent  of  the 
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United  States  are  rotatory  in  their  character,  aiid  have  a  progressive 
motion  from  southwest  to  northr-east^  after  reaching  the  30th 
parallel  of  latitude.  Almost  ail  onr  British  men  of  science  have 
adopted  the  same  viewa 

I  WBA  rather  glad  to  find,  however^  that  the  American  men  ot 
science  are  more  than  divided  on  this  question.  Professor  Espy 
maintains  that  all  the  winter  storms  travel  from  a  point  or  two 
north  of  west  to  a  point  or  two  south  of  east j  and  that,  instead  of 
the  atmospheric  disturbance  being  confined  within  a  circular  area, 
its  length  is  at  least  three  times  greater  than  its  breadth.  Pro- 
fessors Hare  and  Loomis  so  fiir  concur  with  Espy  on  this  point, 
and  it  appears  to  me,  from  so  complete  and  satistaetory  evidence, 
there  is  htde  room  for  two  opinions  on  the  matter.  Each  of  theso 
gentlemen,  however,  holds  different  views  as  to  the  manner  in 
which  the  storm  is  propagated  from  west  to  east.  Professor  Espy 
is  also  inclined  to  araw  a  distinction  between  the  winter  and  uie 
summer  storm& 

I  had  attempted  to  apply  a  modification  of  Dalton's  views  to 
«ome  of  the  most  important  phenomena  of  the  American  winter 
storms.  On  reaching  Charleston,  my  kind  friend  Professor  Oibbea 
put  into  my  hands  a  printed  memoir  containing  his  investigations 
of  this  hurricane  which  deluged  the  rice-bounds.  He  and  Mr 
W.  C.  Bedfield  had  arrived  at  the  conclusion  that  this  was  a 
rotatory  storm,  and  that  the  course  of  its  axis  was  nearly  along 
the  coast  from  Florida  to  Newfoundland.  But  having  abeady 
examined  the  weather  of  this  period  in  the  Northern  States  and 
Canada,  I  was  led  to  suspect  tnat  these  autumnal  West  Indian 
hurricanes  are  also,  like  the  winter  storms,  consequent  to  certain 
changes  which  take  place  in  the  north-western  territories  of  the 
United  States.  I  haa  an  opportunity  of  drawing  the  attention  of 
the  American  men  of  science  to  the  grounds  for  mv  suspicions  on 
this  point,  in  one  of  my  lectures  which  I  gave  before  the  Smithsonian 
Institution  at  Washington.  For  certain  reasons,  the  autumnal 
storms  are  more  difficult  to  ezamme  than  the  winter.  But.  with 
all  deference  to  Professor  Espy,  for  whose  profound  knowleage  of 
the  physics  of  meteorology  I  entertain  the  ^eatest  respect,  I  am 
still  more  inclined  than  ever  to  believe  that  tiie  modus  operandi  of 
the  two  is  nearlv  similar.  This  view  has  been  greatly  confirmed 
since  I  have  had  an  opportunity  of  examining  the  valuable  obser- 
vations which  have  been  collected  by  Mr  Kedfield  on  the  cele- 
brated Cuba  hurricane  of  4th  to  7th  October  1844.  I  was  mudi 
indebted  to  this  gentieman  for  presenting  me  with  the  interesting 
results  of  his  investigation  on  this  widely-extended  atmospheric 
disturbance,  but  at  the  same  time  I  do  not  think  tiiey  support  his 
particular  views.  It  now  appears  to  me,  after  further  investigation 
and  reflection,  that  the  chief  difference  betwixt  the  two  consists 
in  the  propagation  of  certain  of  the  attendant  phenomena  from 
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west  to  ecbst  (somewhat  to  the  sointh  of  east)  ^  being  from  three  to 
four  times  more  rapid  in  the  winter  than  in  the  autumn  storms. 

At  the  request  of  Professor  Espy,  I  made  an  effort,  which  was 
not  sucoeasful,  to  obtain  a  committee  of  the  British  Assodation  to 
examine  into  this  matter.  The  present  state  of  the  science  of 
meteorology  loudly  calls  for  it  The  greater  number  of  the  mem- 
bers of  the  Association  seem  to  have  already  made  up  their  minds 
upon  the  theory  of  storms,  and  apparently  regard  farther  inquiry 
as  superfluous.  I  hope  that  the  Scottish  Meteorological  Society 
-may  soon  be  in  the  position  to  do  something  in  this  investigation ; 
were  it  to  do  no  more  than  to  determine  which  of  the  hau-dozen 
'Or  more  theories  so  totally  different  from  each  other,  but  which  all 
^0  under  the  name  of  ^'  Rotatory ,''  is  the  true  one,  it  would  do  a 
vast  deal.  As  a  matter  of  curiosity,  I  may  mention  a  circumstance 
to  show  that  opinion  is  much  more  divided  in  America  on  this 
subject  than  at  nome.  Like  all  other  travellers  over  the  United 
States,  I  have  now  and  then  met  with  individuals  who  are 
somewhat  national,  and  display  a  considerable  amount  of  feeling 
towards  England  on  political  or  social  grounds.  The  sons  of  Erin, 
especially,  often  seem  to  bear  us  no  great  goodwill.  Such  displays, 
however,  are  exceedinglv  rare  among  the  educated  classes  of 
Americans.  In  the  soutn,  it  is  true,  no  doubt,  that  the  cords  of 
love  have  been  weakened  because  of  our  sympathy  for  ^^  Unde 
Tom.''  But  I  must  confess  that  I  was  rather  amused  one  da^  at 
a  little  display  of  nationsJ  feeling  on  grounds  which  were  neither 
political,  social,  nor  religious.  I  had  hardly  got  over  the  formalities 
of  an  introduction  to  a  distinguished  chemist  and  mathematiciaui 
before  I  was  told,  ^^You  Englishmen  are  altogether  asleep  on 
the  subject  of  meteorology.  Not  only  do  you  assume  that  the 
rotatory  theory  is  true»  but  you  assume  that  no  observations  are 
correct  unless  they  are  consistent  with  that  theory." 

But  to  return  from  this  digression  into  which  I  have  been 
^awn,  attention  may  now  be  directed  to  the  effect  of  rice-culture 
on  the  relative  numbers  of  the  free  and  slave  population. 
The  rice-'grounds  on  the  north  of  the  Savannah  are  in  the 
district  or  county  of  Beaufort  in  South  Carolina.  This  district  is 
about  60  miles  in  length,  and  has  an  area  of  1540  square  miles. 
Scarcely  any  other  produce  is  raised  for  export  than  cotton  and  rice. 
The  cotton  is  of  the  long-staple  variety,  and  is  cultivated  on  the  light 
soils  of  the  sea  islands,  and  along  the  coast,  extending  for  20  or  30 
miles  into  theinterior.  The  tide-swamps  of  the  Savannah,  the  Coosa- 
whatdbde,  and  tiie  CombaJiee  afford  a  large  area  fitted  for  the  cul- 
ture ai  rice.  As  already  stated,  the  nature  of  the  works  reqmred 
for  the  culture  of  tiiis  crop,  tend  to  render  the  average  size  of  the 
plantations  large,  and  tne  disproportion  of  the  numbers  of  the 
free  and  slave  population  very  considerable.  From  there  being 
no  large  towns  m  this  district,  the  disproportion  is  greater  than  in 
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any  other  on  the  Atlantic  seaboard.  According  to  the  census  of 
1850,  the  population  was  38,805,  of  whom  6526  were  free,  and 
32,279  slaves. 

The  agricultural  statistics  collected  hj  the  census  commissioners, 
enable  ^us  to  obtain  an  approximate  estimate  of  the  produce  of  the 
labour  of  this  number  of  slaves.  It  is  right  to  observe  that  a  consider- 
ablenumberareemployedinthe  pitch  and  lumber  trade  in  those  parts 
of  the  pine-forests  where  easy  access  is  got  to  the  shipping  ports. 
At  the  same  time,  the  production  is  47,000,000  lb.  of  rice,  which,  at 
an  average  value  of  58.  per  bushel,  amounts  to  nearly  i?210,000, 
and  12,672  bales  of  cotton  at  «f  25  per  bale  of  400  lb.,  amounts  to 
<£*31 7,800.  These  two  sums  give  a  produce  of  £527,800,  or  nearly 
£16  a-head  for  the  slave  population.  Besides  these  staple  articles 
of  export,  about  half  a  million  of  bushels  of  Indian  corn  and  as  many 
potatoes  are  raised  for  home  consumption.  The  sum  of  «£^16  a*head 
appears  small  in  comparison  with  some  of  the  returns  furnished  by 
the  cotton  districts  in  the  bottom-lands  of  the  Mississippi.  But  in  the 
Beaufort  district  the  numbers  of  slaves  that  are  non-agricultural 
must  be  considerable,  without  reckoning  those  who  are  employed 
as  domestic  servants. 

Several  large  mills  are  built  In  the  neighbourhood  of  Savannah 
and  Charleston  for  preparing  the  rice  for  market.  This  process 
consists  in  drying  the  rough  rice,  then  shelling  it  by  ^rinding-stones, 
as  our  millers  do  with  oats  before  manufacturing  them  into  meal. 
The  small  portions  of  the  husks  of  the  rice  that  remain  on  the 
pickles  after  the  grinding,  arc  taken  oflf  by  pounding  in  large 
mortars  with  huge  pestals  driven  by  steam.  The  finishing  process 
consists  in  polishing  the  rice  by  brushes  made  of  hair.  The  rice 
which  grows  in  the  tide-swamps  is  of  much  better  quality  than 
what  grows  in  dry  cultivation.  The  pickles  of  the  inigated  rice 
are  largo  and  equal  in  size,  and  the  husk  is  easily  separated  from 
the  kernel ;  whereas  the  upland  rice,  being  smaller  and  more  un- 
equal, the  sample  is  not  only  inferior,  but  there  is  a  great  deal 
more  waste  and  labour  in  its  preparation  for  market. 

During  the  whole  time  that  I  remained  in  the  neighbourhood  of 
Savannah,  the  weather  was  of  the  most  delightful  character.  The 
days  were  soft  and  sunny,  and  the  nights  warm  and  exceedingly 
pleasant.  The  temperature  at  ten  at  night  was  sometimes  as  high 
as  64  degrees,  with  the  sky  perfectly  clear.  At  the  hotels  some 
of  the  company  were  usually  seated  in  the  open  air  until  late  in 
the  evening,  and  the  crickets  were  heard  without-doors.  The 
thermometer  was  sometimes  considerably  above  70  degrees  during 
the  warmest  part  of  the  day,  and  the  atmosphere*  being  almost 
still,  it  felt  too  warm  for  walking.  To  me  there  appeared  to  be  a 
most  unnatural  contrast  between  the  heat  of  the  weather  and  the 
general  deadness  of  vegetation.  The  rough  and  coarse  grasses, 
which  are  natives  of  this  southern  region^  were  quite  withered^ 
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and  showed  no  signs  of  vegetation.  The  rice,  cotton,  and  sngar 
fields  were  all  as  uninteresting  as  our  own  fields  of  stubble  or 
fallow  are  in  March.  The  trees  in  the  tide-swamps  being  mostly 
deciduous,  were  exposed  to  such  a  heat  as  would  have  made  all 
our  deciduous  trees  put  forth  their  leaves  in  a  few  days  in  mid 
January.  The  evergreen  pine  was  abundant  enough,  but  pines 
are  green  in  Norway  in  winter.  The  few  orange  and  evergreen 
shrubs  in  the  gardens  had  rather  an  exotic  appearance.  This 
suspension  of  vegetation  in  the  Southern  States  during  winter,  when 
there  are  often  considerable  periods  of  warm  weather,  arises  from 
the  frequent  occurrence  of  frosts  at  night,  when  the  north-west 
winds  prevail,  and  the  temperature  is  then  often  lowered  to 
freezing  along  the  coast  of  the  Atlantic  as  well  as  that  of  the  Gult 
of  Mexico.  Indeed,  I  had  personal  experience  some  weeks  after- 
wards of  the  severe  cold  to  which  these  low  latitudes  are  occasion- 
ally subject ;  for  a  little  to  the  north  of  Mobile  the  thermometer 
fell  10  degrees  below  freezing  at  sunrise,  and  the  mercury  did  not 
rise  more  than  one  degree  in  the  shade  above  freezing  at  mid-day 
with  a  bright  sun. 

The  mean  temperature  of  winter  at  Savannah  is  about  53  degrees. 
This  is  nearly  about  the  same  as  that  of  the  month  of  May  in  Lon- 
don, and  also  of  the  winter  at  Cadiz,  which  is  4^  degrees  of  latitude 
further  north  than  Savannah.  But  from  the  great  extremes  of  which 
the  temperature  of  the  American  climate  is  made  up  in  winter,  a 
very  different  class  of  plants  forms  the  predominant  vegetatioa 
from  what,  prevails  in  the  south  of  Spain,  where  frosts  are  com- 
paratively rare.  Vegetation  is  a  much  better  guide  to  a  know- 
ledge of  the  peculiarities  of  climate  than  mean  temperatures. 
The  orange-trees  are  liable  to  be  killed  down  by  frosts  over  the 
whole  ten-itory  of  the  United  States,  with  the  exception  of  the 
southern  parts  of  the  peninsula  of  Florida.  But  they  are  altoge- 
ther exempt  from  such  casualties  in  the  south  of  Spain.  The  cotton 
plant  furnishes  a  still  more  delicate  test  of  the  extreme  climate  of 
the  low  latitudes  of  the  north-eastern  American  continent.  In  the 
south  of  Spain  it  is  a  perennial  shrub,  but  throughout  the  most 
southern  parts  of  the  cotton  zone  of  the  United  States  its  stem  and 
branches  are  killed  down  every  year  by  frosts,  so  that  the  fields 
reauire  to  be  sown  every  spring. 

The  markets  of  Charleston  and  Savannah  are  pretty  well  sup- 
plied with  vegetables  in  winter,  but  the  variety  was  smaller  than  I 
expected.  The  vegetables  are  raised  on  poor  sandy  soils,  which 
require  to  be  highly  manured ;  and  during  the  winter  and  early 
spring  a  considerable  trade  is  carried  on  in  sending  such  as  do  grow 
to  Baltimore,  New  York,  and  other  northern  cities.  I  saw  only 
turnips,  cabbages,  celery,  and  radishes  in  the  markets.  I  was  told 
that  no  green  pease  were  got  until  the  beginning  of  March  in 
the  earliest  seasons.    A  succession  of  crops  is  then  got  till  June, 
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but  none  in  July  or  August,  but  again  in  September  and  October. 
Early  potatoes  are  not  ready  for  table  berore  the  latter  part  of 
April  or  beginnmg  of  May — ^little  sooner,  in  fact,  than  they  are  to  be 
had  at  Land's  End,  in  the  south  of  England.  Second  crops  are  ob- 
tained in  September  and  October,  but  the  northern  crop  then  come» 
into  competition.  The  climate  of  the  Southern  States  does  not 
seem  particularly  well  adapted  for  the  growth  of  market  vegetables 
at  any  season — at  least  1  tound  some  parties  in  New  .Orleans  mak- 
in^great  complaints  of  this  nature. 

The  climate  of  the  summer  months  is  intensely  hot  and  yery 
moist  in  the  rice-grounds.  On  an  average,  about  23  inches  of  rain 
fall,  and  the  temperature  obtains  a  mean  of  80  degrees,  Sudi 
conditions  give  ereat  force  to  vegetation.  The  early  autumn  is 
also  very  hot,  and  drier  than  summer,  and  this  seems  to  promote 
those  miasmatic  emanations  which  are  so  injurious  to  the  white 
population.  Yellow  fever  often  visits  Charleston  and  Savannah 
during  this  season,  and  new  cases  generally  occur  until  the  first 
frosts,  which  seem  to  have  the  power  of  entirely  checking  its 
ravages. 
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The  QuBsnov  conbidxrbd  with  betxrekce  to  ns  oosakxfiov 

WITH  AaBIOUI^UBB» 

The  modern  system  for  disposing  of  our  town -drainage, 
and  which  we  may  here  term  the  Government  one,  inasmuch 
as  it  is  advocated  by  the  Board  of  Health,  a  Government  bod^, 
may  be  simply  designated  as  that,  the  prindple  of  which  is, 
the  quicker  all  mcftter  ia  eoiweyed  from  the  neighlxnjurhood  cf 
man  a  dwdlvng  the  better.  Poison  the  rivers,  defile  our  streams— 
no  matter,  so  that  we  get  rid  of  our  snllage ;  make  our  drains 
and  sewers  mere  carriers  or  tributaries  to  convey  the  noisome 
matter  to  the  river ;  and  let  this  be  ?— no  matter  what.  In  consider- 
ing this  plan,  there  appears  to  be  at  the  very  beginning  a  moral 
pomt  involved,  not  to  dwell  upon  those  of  a  pecuniarv  or  social 
nature.  There  seems  to  be  sound  truth,  we  think,  in  mr  Page's* 
remark, ''  If  we  are  bound  to  remove  a  nuisance  from  ourselves, 
we  are  morally  bound  to  consider  the  consequence  of  transfening 
it  to  others."    The  evils  resulting  in  this  and  other  ways,  have 

*  The  well-known  engineer  who*  was  sent  by  Goremment  to  inqnire  inioliho 
"  Croydon  Pestilenoei"  brought  about  by  the  defective  constmction  and  arrangement 
of  the  drains  and  sewers,  carried  ont  on  the  principles  advocated  by  tiie' Board  of 
Health.  ■ 
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led  men  of  high  standing  to  advocate  the  adoption  of  a  plan  the 
very  reverse  of  this — ^namelj,  that  it  is  not  necessary,  in  a  sani- 
tary point  of  view,  and  very  impolitic  in  a  pecnniary  one,  to  re- 
move the  vahuzble  agricultural  portion  of  town  sewage  from  the 
neighbourhood  of  man's  dwellings ;  that,  on  the  contrary,  the 
principle  should  be  adopted  of  retaining  it  for  a  stated  period, 
until  taken  directly  for  the  purposes  of  culture. 

The  points  involved  in  the  consideration  of  those  two  very 
diverse  plans  are  of  such  importance  to  the  practical  agriculturist, 
that  we  deem  a  few  pages  devoted  to  them  will  not  be  considered 
irrelevant,  and  certainly  they  will  not  be  altogether  uninteresting. 
For  the  economisation  of  space  we  shall  consider  the  subject  in 
manner  as  follows:  1st,  The  principles  which  have  led  to  the 
adoption  of  the  modem  system  of  pipe-drainage,  and  quick  con- 
veyance of  sewage  from  man's  dwellmgs  ;  2d,  The  causes  which 
have  led  to  a  consideration  of  the  value  of  the  town-sewage, 
thus  taken  away,  for  the  purposes  of  agriculture ;  3d,  The  plans 
by  which  the  sewage  matter  is  proposed  to  be  applied  to  the 
land  under  the  present  system  of  drainage.  The  consideration  of 
these  will  lead  to  that  of  the  opposite  plan,  and  a  detail  of  the 
methods  by  which  it  is  proposed  to  carry  it  out.  The  points  thus 
classified  will  not  require  to  be  treated  much  in  detail,  the  principal 
purpose  of  'our  paper  being  to  give  the  reader  an  idea  as  to  how 
the  matter  stands,  so  as  to  direct  attention  to  the  important  points 
involved. 

Ist.  The  ff^stem  of  modem  town-drainage  seems  to  have  arisen 
thus — (the  speculation  is  not  our  own,  at  least  the  words  describ- 
ing it  are  not ;  we  owe  them  to  an  excellent  and  characteristical 
letter  to  the  Society  of  ArU  Journal^  by  the  well-known  writer, 
W.  Bridges  Adams.)  ^^  In  the  earliest  river-settlements,  the  inhabi- 
tants of  the  dwellings  found  the  stream  so  convenient  a  carrier,  that 
tbey  threw  all  their  '  dirt '  into  it.  As  dwellings  thidcened  and 
receded  from  the  river,  the  inhabitants  dug  holes  called  ^  cess '  or 
collective  pools,  to  save  themselves  a  daily  journey  to  the  river^ 
Water  overflowed  the  cesspools,  and  it  l>ecame  essential  to  score 
the  surface  of  the  ground,  to  help  it  in  its  course  to  the  river.  Be- 
coming an  olfactory  nuisance  in  time,  these  scores  were  covered 
over,  and  became  sewers."  These  sewers  increased  in  dimensions 
with  the  increase  of  inhabitants^  and  carelessness  in  constmction, 
and  a  want  of  attention  to  principles,  ultimately  brought  them  into 
the  condition  of  what  has  been  den^nated  '^  alembics  sending  forth 
the  seeds  of  disease  and  death/'  With  a  view  to  mend  the  matter, 
but  in  reality  only  increasing  the  evil,  '*  gully  holes  "  were  opened 
into  those  sewers,  as  if  the  point  desiderated  was  to  afford  eveiy 
facility  to  the  noxious  gases,  generated  in  them,  to  spread 
abroad,  and  mix  as  directly  as  possible  with  the  air,  which 
filled  alike  the  wretched  abodes  of  the  poor,  and  the  gilded  saloons 
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of  the  rich.  Then  came  the  disease ;  and  to  the  search  for  the 
remedy.  It  very  soon  became  evident  that  the  decomposing  mat- 
ter, thus  poisoning  the  air,  was  most  assuredly  the  "  wrong  thing 
in  the  wrong  place/'  The  first  impulse  was  to  get  rid  of  it. 
Where?  No  matter — get  rid  of  it.  How?  Then  the  recollection  of 
the  old  river-carrier  flashed  across  men's  minds ;  and  water ! 
water  !  was  the  cry.  It  is  easy  to  understand  how  so  mobile  a 
vehicle  as  water  would  be  at  once  taken  as  the  best  for  conveying 
quickly  away  the  sewage  of  our  towns ;  and  so  it  was :  a  most 
elaborate  system  of  pipe-drainage  was  instituted  and  carried  out 
wherever  it  could  be  adopted,  by  which  the  refuse  of  a  house  was 
conveyed  to  the  sewers,  and  that  of  the  sewers  to  the  river,  the 
removal  being  effected  mainly  by  the  aid  of  water.  At  length  the 
system  was  fairly  inaugurated,  and  apparently  established  as  the 
coiTCct  one,  when  it  came  to  be  discovered  that  the  mere  getting 
rid  of  the  sewage  was  not  the  only  thing  to  be  considered,  but 
that  the  matter,  thus  so  anxiously  desired  to  be  carried  away,  was 
in  itself  valuable,  and  worthy  to  be  retained  for  some  purposes,  at 
all  events.  How  this  came  about  we  now  proceed  to  notice  under 
the  second  point  of  our  classification. 

It  is  somewhat  interesting  to  note  how  a  tnith  which,  applied  to 
practice,  is  productive  of  great  results,  is  sometimes  acted  upon  in- 
tuitively by  a  nation  or  class  of  people — at  least,  so  patent  is  it  to 
^vcry  one,  that  it  is  difficult  to  go  back  to  the  time  when  a  belief 
in  it  did  not  exist ;  while,  on  the  other  hand,  we  find  other  nations 
.to  whom  the  discovery  of  the  truth  or  principle,  and  the  value  of 
its  application,  has  been  the  work  of  a  long  term  of  years.  The 
investigation  of  the  cause  of  this  widely  different  state  of  matters, 
although  interesting,  comes  not  within  the  scope  of  this  paper,  save 
only  to  furnish  us  with  an  illustration.  Thus  the  grand  process  of 
"  conversion,"  carried  out  in  nature,  by  which  the  excretae  of  ani- 
mals become  the  food  of  plants,  and  these  again  become  the  food 
of  animals,  is  universally  known  and  acted  upon  in  Qhina  and  some 
of  the  states  of  Europe — so  much  so,  that  not  only  the  excretss  of 
Animals,  but  those  of  the  liuman  family,  are  hoarded  up  with  jealous 
care  and  applied  to  the  land.  But  when  we  look  into  the  records 
of  the  history  of  agriculture,  as  practised  among  the  Anglo-Saxon 
race  in  Great  Britain  and  America,  we  find  a  widely  different 
state  of  matters  existing.  With  us,  in  our  island  home,  we  have 
long,  by  rule  of  thumb,  acted  somewhat  upon  a  knowledge  of  the 
grand  process  of  nature  we  have  alluded  to,  but  it  has  been  to  an 
exceedingly  limited  extent.  Indeed,  it  may  be  said  with  truth, 
that  until  the  researches  of  Liebigana  Johnston  were  made  known, 
the  science  of  manuring  was  non-existent,  and  agriculture  in  this 
department,  however  entitled  to  be  considered  as  an  art,  had  no 
pretensions  to  be  looked  upon  as  a  science.  The  value  of  animal 
excretse  for  agricultural  purposes  was  only  dimly  perceived ;  that 
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of  human  was  totally  unknown,  or  at  least,  if  known,  rarely  acted 
upon;  and  even  yet  some  of  our  farmers  are  baiting  between 
two  opinions,  as  to  wbether  tbey  really  are  useful,  and  worth  appljr- 
ing,  or  not.  We  have  reachea  a  certain  point  in  our  education  m 
the  grand  science  of  agricultural  chemistry,  and  now  occupy  the 
debatable  land,  where  we  seem  to  consider  the  policy  of  resting 
satisfied  with  what  we  have  attained,  or  of  pressing  forward  to  still 
greater  peifectlon.  The  American  farmers  have  scarcely,  as  a 
body,  got  to  the  first  stage  of  agricultural  chemistry,  but  a  few 
have  a  perception  of  the  *'  grand  process."  Hence  we  find  that 
many,  totally  ignorant  of  It,  cast  away,  even  at  great  trouble,  valu- 
able manure,  and  throw  it  Into  the  river :  what,  with  a  know- 
ledge of  the  very  base  of  good  agriculture,  they  would  hoard  up 
as  valuable,  they,  through  ignorance|  get  rid  of  as  worthless. 

As  a  nation,  we  in  Great  Britain  act  somewhat  like  the  farmers 
of  America.  We  have  been  throwing  away,  year  after  year,  mate- 
rials  which  possess  highly  fertilising  powers — employing  costly 
vehicles  In  the  shape  of  mighty  sewers,  subterranean  streets,  and  a 
complex  ramification  of  pipes  and  drains  to  pass  them  Into  the  river. 
In  one  sense  we  act  even  more  foolishly  than  the  "  Cute  Yankees  ^' 
— not  over  "  cute  "  in  this  respect  at  least.  They  are  blessed  with 
new  virgin  land,  which  yields  for  years  the  treasures  of  fertility 
which  the  vegetable  accumulation,  and  other  causes  of  ages,  have 
given  It ;  and,  in  consequence,  require  no  manure  to  force  a  luxu- 
riousness.  We  throw  away,  however,  valuable  manure  upon  our 
own  shores,  and  wisely  bring  others,  at  greater  cost,  from  those  of 
other  and  distant  lands,  to  enrich  our  exhausted  soils. 

It  is  somewhat  singular  that  general  attention  was  so  long  kept 
back  from  the  consideration  of  what  must  have  been  an  obvious 
truth — obvious  wherever  thought  of— that  if  animal  excretse  was 
so  valuable  as  a  manure,  that  of  man  was  also  likely  to  be 
equally  so,  and  worthy  of  a  trial,  at  all  events.  At  length,  by  dint 
of  the  repeated  efforts  of  our  agricultural  chemists,  and  others 
interested  in  the  progress  of  agriculture,  general  attention  was 
forcibly  directed  to  the  fact,  that  the  "  refuse  of  our  towns  and 
villages,"  so  long  looked  upon  as  a  nuisance  which  society  wa«r 
bound  to  get  rid  of,  and  put  out  of  sight,  was  possessed  of  proper- 
ties which,  under  certain  circumstances,  would  make  it  a  valuable 
commodity.  But  by  the  time  an  anxiety  to  avail  themselves  of 
this  newly-discovered  fertiliser  was  diffused  amongst  agriculturists, 
our  modern  system  of  town-drainage  may  be  said  to  have  been 
foirly  Inaugurated,  and  tried  on  a  pretty  extensive  scale;  thus 
introducing  a  new  complication  into  the  question  as  to  how  this 
town-refuse  was  to  be  taken  to  the  country,  where  It  was  only 
available.  For  there  seems  no  doubt  of  the  fact,  that  if  we,  as  a 
nation,  had  started  In  our  course  of  civilisation  and  town-extension, 
with  the  knowledge  of  the  "  grand  process'*  widely  diffused  and 
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acted  upon,  we  would  have  had  arrangements  somewhat  differ- 
ent from  tnose  we  now  possess,  comparatively  perfect  as  they 
may  be  held  to  be,  by  which  tne  "  fertiliser'  could  have  been 
hesuthily  dried  up  tiU^  and  cheaply  taken  away  when  wanted.  This 
brings  us  to  the  consideration  of  our  next  point — ^the  plans  by 
which  the  sewage-matter  is  proposed  to  be  applied  to  the  land 
under  the  present  system  of  town-drainage. 

The  plans  proposed  have  been  two,  each  of  which  has  its  able 
and  persevering  advocates.  They  differ  widely  in  character.  The 
one  proposes  to  convey  the  liquid-manure  to  the  land  to  which  it 
is  to  be  applied,  by  a  series  of  pipes,  through  which  it  is  to  be 
forced  by  Uie  pressure  obtained  by  steam-pumps,  or  natural  gravi- 
tation. The  other  proposes  to  collect  the  sewage-matter  in  tanks, 
and  to  deal  with  it  in  such  a  manner,  chemically  and  mechanically, 
as  to  deprive  it  of  the  fertilising  materials,  which  are  proposed  to 
be  conveyed  where  required  in  the  solid  form.  The  one  plan, 
therefore,  proposes  its  application  in  the  liquid,  and  the  other  in 
the  solid  form ;  hence  has  arisen  a  keen,  and  in  some  instances  not 
an  over-gently  carried-on  discussion  as  to  the  relative  merits  of  the 
two  forms.  This,  be  it  noted,  is  a  point  of  discussion  apart  from 
the  other  question  as  to  which  is  the  least  expensive  way  of  treat- 
ing the  liquid-manure  so  as  to  obtain  its  fertilising  properties.  As 
in  other  points,  so  in  the  discussion  of  this,  a  vast  mass  of  infor- 
mation, as  interesting  as  it  is  valuable,  has  been  elicited.  The 
question,  however,  of  the  relative  value  of  liquid  and  solid  manure, 
as  such^  is  not  that  now  to  be  considered,  although  doubtless,  if  one 
plan  be  proved  better  than  the  other,  a  point  in  favour  is  obtained 
for  the  system  which  affords  the  manure  in  this  the  better  fonn. 

The  body  which  has  exerted  great  influence — we  may  say  the 
greatest — in  introducing  or  recommending  the  liquid  distribution^ 
is  the  Board  of  Health,  and  the  gentlemen  connected  with  it.  This 
follows  almost  as  a  natural  consequence  of  the  system  of  drainage 
which  they  have  been  the  great  means  of  introducing,  and  advo- 
cating most  perseveringly — namely,  the  tubular  system  of  drains, 
and  the  employment  of  water  in  large  quantities,  as  the  moving 
vehicle  for  conveying  quickly  away  the  contents  of  the  drains. 

While,  doubtless,  it  is  true  that  the  mobile  vehicle  of  water  is 
one  admirably  adapted  to  aid  in  the  removal  of  the  sedimentary 
matter  usually  contained  in  sewage  water,  and  that  the  more  water 
you  can  send  down  your  drains  and  sewers,  the  less  chance  will 
there  be  of  their  becoming  choked  up  with  deposits ;  still,  on  the 
other  hand,  it  is  equally  true  that  every  addition  to  the  moving  or 
flowing  force  of  the  sewage  matter,  obtained  by  increasing  the 
quantity  of  water,  must,  of  necessity,  decrease  the  value  of  the 
sewage  as  a  fertiliser.  Thus,  while  we  perceive  tiiat  if  the  object 
of  our  town-drainage  system  is  merely  to  convey  away  the  sewage 
as  quickly  as  possible,  the  admission  of  water  to  act  as  the  moving 
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power  18  eflsentialiy  necessary,  If  efficient  drainage  is  desider- 
ated. It  is  also  obvious,  that  if  the  object  of  our  town-drainaee 
system  is  to  supply  us  with  a  fertiliser  in  addition  to  its  other  ob- 
jects, the  more  water  we  add  to  our  drains,  the  furdier  do  we  de- 
preciate the  value  of  the  fertiliser.  Thus,  then,  we  find  that  if  we 
:advocate  the  tubular  system  of  drains  with  their  water-carriage  as 
the  correct  one,  we  are  placed  in  a  dilemma  out  of  which  it  is  diffi- 
cult to  move.  If,  to  keep  the^sewage  matter  as  strong  as  possible 
as  a  fertiliser,  we  do  not  use  much  water,  then,  by  the  stoppage  of 
the  drains,  or  at  least  the  sluggish  flow  of  the  sewage  through 
them,  we  do  not  come  up  to  the  sanitary  requirements  of  the  ques- 
tion ;  we  make  our  drains,  in  fact,  '^  elongated  cesspools.''  On  the 
other  hand,  if  we  sweep  out  quickly  the  contents  of  our  drains  by 
the  aid  of  large  bodies  of  water,  we  reduce  the  value  of  the  sewage 
as  a  fertiliser,  and  do  not  come  up  to  the  agricultural  requirements 
of  the  question.  It  is  with  the  discussion  of  the  latter  we  have 
to  do. 

In  connection  with  the  supply  of  manure  to  our  agricultural  dis- 
tricts, it  may  be  taken  as  a  maxim,  that  the  more  concentrated  it 
is,  the  cheaper  it  will  be  to  the  farmer.  On  this  point  Professor 
Way  remarks :  "  The  carriage  of  a  cheap  manure  was  obviously 
the  same  as  that  of  a  dear  manure.  Guano,  for  which  they  were 
paying  «&10  a  ton,  they  could  take  into  the  country  at  a  cost  of  not 
more  than  10  per  cent  of  its  value ;  but  this  same  cost  of  carriage 
would  amount  to  lOQ  per  cent  on  the  value  of  a  manure  costing 
J^l  per  ton,  and  the  farmer  could  not  afford  that.  ^  The  tendency 
was  very  properly  now  to  increase  the  value  in  a  given  quantity  of 
manure.  If  it  was  worth  £30  per  ton,  so  much  the  better,  pro- 
vided it  contained  the  same  value  as  could  be  supplied  by  £30 
worth  of  other  descriptions  of  manure."  As  all  are  agreed  in 
the  one  point,  that  sewage  water  of  towns,  even  when  largely 
diluted  with  water,  is  a  fertiliser  of  some  value,  the  point  nar- 
rows itself  to  an  engineering  one,  whether  it  can  be  conveyed 
to  the  land  at  a  cost  which  will  render  it  pecuniarily  valuable 
to  the  farmer.  It  is  upon  this  the  whole  question  hinges,  and 
it  is  on  this  that  opinions  become  most  diverse.  Mr  Chadwick, 
who  may  be  said  to  represent  those  who  advocate  the  liq^uid  dis- 
tribution as  embodying  at  once  the  sanitary  and  agncnltural 
requirements  of  the  question,  states  decidedly  that  the  sewage  of 
London — taking  this  as  a  type  of  other  towns— can  be  supplied 
to  the  farmers  in  the  neighbourhood  at  a  cost  that  will  pay.  On 
the  other  hand,  engineers — our  most  eminent  ones,  in  point  of  factp^ 
state  distinctly  that  the  estimates  on  which  Mr  Chadwick  founds 
his  doctrine  aro  quite  erroneous,  and  much  below  that  for  which 
they  could  be  carried  out.  Still  farther,  in  opposition  to  Mr  Chad- 
wick^s  views,  attention  is  drawn  to  the  fact  which  we  have  already 
aoticedi — tJie  comparative  deamess  of  manure  affecting  the  cost  of 
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transmission.  By  Mr  Chadwick's  plan  of  water-carnage,  the 
valuable  portion  of  the  sewage  I^  deteriorated,  and  a  per-centage 
of  the  cost  of  convejiDg  the  sewage  to  the  land  is  taken  up  in  con- 
veying water  alone,  so  that  the  farmer,  while  wishing  manure^ 
finds  tnat  he  has  to  pay  for  water  also.  But  against  this  objection 
Mr  Chadwick  places  the  fact,  which  he  states  bis  estimates  bear 
him  out  io,  that  while  1  ton  of  solid  manure  costs,  we  will  say,  Ids. 
for  transmission,  72  tons  of  liquid^manure  can  be  conveyed  the 
same  distance  for  the  same  money.  Of  course  the  relative  values 
of  the  two  must  be  taken  into  account,  as  it  is  quite  possible  that 
the  72  tons  of  liquid  manure  may  be  of  less  value  than  the  1  ton 
of  solid.  And  here  we  come  to  the  general  average  composition 
of  town  sewage.  We  may  take  it  for  granted,  in  coincidence  with 
the  opinion  of  first-rate  authorities,  and  the  results  of  general  expe- 
rience, that  "  the  chief  source  of  its  (sewage)  valuable  constituents 
must  be  the  excrements  of  the  population."  Taking  all  classes,  ages, 
and  sexes  of  the  jjopulation  together,  Mr  Lawes — the  well-known 
agricultural  experimentalist — found  that  2  ounces  of  solid  matter 
were  daily  ejected  by  eacli  individual,  and  3^-lOths  of  nitrogea 
were  ejected  in  the  same  manner.  Professor  Way  found  it  to  be 
2J  ounces  "  as  against  Mr  Lawes'  2  ounces  of  solid  matter,  and 
36-lOOths  of  an  ounce  of  nitrogen.''  While  noticing  the  striking 
coincidence  of  these  results,  Pi'ofessor  Way  remarks,  that  "  he 
thought,  therefore,  the  question  of  the  average  composition  of 
sewage  water  was  set  at  rest,  and  that  so  far  the  subject  was 
exhausted ;  for  when  two  persons  came  nearly  to  the  same  point 
by  different  routes,  he  thought  it  might  be  considered  that  they 
had  arrived  at  truthful  results."  Returning  to  our  illustration  of 
72  tons  of  liquid  manure,  conveyed  for  the  same  money  as  1  ton 
of  solid  manure,  Mr  Lawes — in  the  discussion  on  his  paper,  the 
"  Sewage  of  London,"  at  the  Society  of  Arts— -thus  disposes  of  it : 
I'  If  the  72  tons  of  sewage,  so  delivered  to  him  for  15s.,  were  to  be 
in  the  state  of  dilution,  which  existing  facts  led  him  to  think  it 
would  probably  be,  it  would  contain  only  about  7-8ths  of  the 
average  annual  excrements  of  one  person,  which,  allowing  libe- 
rally, he  had  valued  in  the  solid  form  at  6s. ;  and  however  ardent 
an  admirer  Mr  Mechi  might  be  of  water,  he  would  perhaps  agree 
with  him  (Mr  Lawes)  that  the  extra  cost  of  9s.  or  10s.  would  be 
paying  rather  dear  for  the  solution  of  5s.  to  6s.  worth  of  manure." 
Mr  Chadwick — we  still  take  him  as  the  exponent  of  the  liquid  dis- 
tribution— ^however,  takes  objection  to  Mr  Lawes^  estimate  of  the 
average  composition  of  sewage,  and  holds  that  it  is  at  present  much 
stronger,  and  that,  by  the  extension  of  sanitary  reform,  it  is  possible 
the  strength  might  be  increased  four  times.  Again,  Mr  Chadwick 
objects  to  the  opinion  that  the  chief  value  of  the  sewage  is  owing 
to  the  excrementitious  matter  of  the  population,  and  holds  that  it 
receives  other  substances  of  fertilising  value,  as  soot  from  the  roofs 
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of  houses,  animal  excrements  from  the  streets,  and  fattj  matter 
from  kitchen  refuse.  But  Mr  Lawes,  in  estimating  the  value  of 
the  sewage,  did  not  overlook  these  sources  of  fertilising  materials, 
but  amply  allowed  for  them.  But  as  Mr  Chadwick  bases  his  opi- 
nion, that  the'  sewage-water  is  actually  stronger  than  Mr  Lawes 
estimates  it  at,  in  the  fact  or  supposition  that  the  amount  of  dilu- 
tion is  much  less  than  Mr  Lawes  takes  it  at,  it  is  evident,  we  think, 
that  if  Mr  Chadwick  is  to  increase  the  value  of  his  sewage  by  the 
addition  of  the  soot  from  the  roof,  and  the  animal  excrements  from 
the  streets,  these  being  swept  into  the  drains  by  the  rainfall,  he 
then  runs  the  risk  of  diluting  the  sewage  by  this  accession  of  water 
in  a  much  higher  rate  than  he  increases  the  value  by  the  addition 
of  the  soot  and  the  animal  excrement.  Indeed,  this  accession  of 
water  to  the  drains  due  from  the  '^  rainfall,^'  is  one  of  the  difficul- 
ties of  the  Question ;  so  much  is  this  the  case,  that  to  get  rid  of  it, 
Mr  T.  O.  Ward — the  well-known  correspondent  of  the  Times — has 
propounded  the  theory, ''  the  whole  of  the  rainfall  due  to  the  river, 
the  whole  of  the  sewage  due  to  the  soil."  Mr  Chadwick  appar- 
ently bases  his  opinion  on  the  assumption  that  this  has  already  been 
done,  and  consequently  argues  that  his  sewage  is  more  valuable, 
because  the  amount  of  dilution  is  less  than  it  is  estimated  at.  Thus  he 
assumes  that  the  average  consumption  of  water  is  12  or  12^  gallons 
per  head  per  day.  It  is  proved,  however,  that,  according  to  parlia- 
mentary returns,  the  supply  of  water  is  calculated  at  25  gallons 
per  head  per  day,  and  that  this  amount  is  likely  to  be  increased  : 
in  addition  to  this,  authorities  seem  to  agree  that  25  gallons  per 
head  per  day  on  an  average  is  distributed  by  the  rainfall  alone. 
Taking  Mr  Chadwick's  estimate  of  the  cost  of  transmission  of 
sewage  to  a  distance  of  10  or  15  miles,  and  to  a  level  of  150  feet 
above  the  level  of  the  sewers,  at  2^1  per  ton,  to  be  correct,  as 
well  as  his  estimate  that  12  or  12^  gallons  of  water  is  the  average 
consumption  per  head  per  day,  Mr  Lawes  well  remarks,  that  "  if 
Mr  Chadwick  would  engage  to  supply  the  farmers  with  liquid 
sewage  at  2j^d.  per  ton  in  12^  gallons,  of  which  there  would  be, 
besides  extraneous  matter,  in  the  average,  the  daily  excrements  of 
one  individual  of  the  population,  he  might  venture  to  say  that  he 
(Mr  Chadwick)  need  not  be  in  want  of  customers.  In  this  way 
the  farmer  would  get  upon  his  land,  and  in  the  liquid  form,  the 
annual  excrements  of  one  individual  of  the  population  for  a  sum  of 
48.  2d."  That  this  cannot  be  done,  Mr  Lawes,  as  well  as  numerous 
authorities,  incline  to  doubt;  that  it  has  not  yet  been  done,  experi- 
ence shows. 

We  have  already  stated  that  many  eminent  engineers  dispute 
the  correctness  of  the  estimates  which  have  been  made  by  those 
who  advocate  the  distribution  of  the  sewage  in  its  present  form. 
But  another  point  has  arisen  in  connection  with  this  department, 
for  it  seems  ooubtful — at  least,  the  point  is  not  explicitly  stated 
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in  the  estimates — whether  the  cost  of  2^d.  per  toa  includes  the 
cost  of  applying  it  to  the  land.  Mr  Haywood  (Engineer  to  the 
City  Commissioners  of  Sewers),  who  has  had  laree  experience, 
and  whose  opinion  is  entitled  to  some  weight,  haa  vie  following: 
^'  It  was  likely  to  mislead  agriculturists  if  it  was  understood  that 
sewage  could  be  delivered  on  to  land  25  miles  dbtant  from  any 
point  at  2^d.  per  ton.  It  was  true  that,  in  some  cases,  water  might 
be  raised  100  feet,  and  deliyered  a  distance  of  10  or  15  miles  at 
3d.  a  ton.  But  that  was  only  delivered  in  bulk,  and  whether  for 
household  or  agricultural  purposes,  it  would  only  be  on  the  edge 
of  the  estate  or  house  where  it  was  to  be  used.  Now,  it  was  the 
provision  of  the  distributory  apparatus  and  the  cost  of  distributing 
which  was  the  principal  item  of  charge  in  irrigating  land.^'  Not 
farther  to  cite  opinion  of  avowedly  good  authorities,  we  may  state 
briefly  that  the  cost  of  distributing  liquid  sewage  appears  to  be 
much  greater  than  has  been  yet  estimated. 

But  another  element  in  the  auestion  is  yet  to  be  considered, — ^the 
•quantity  required  to  be  appliea.  On  this  point  Mr  Lawes  has  the 
following :  ^^  Mr  Wicksteed,  and  the  late  Mr  Smith  of  Deanstoni 
^upposea  that  about  150  tons  of  sewage  would  be  sufficient  for 
an  acre.  This,  according  to  estimate  of  the  bulk  of  London 
sewage,  would  contain  less  than  the  annual  average  excrements 
of  two  persons,  and  at  2d.  per  ton  for  the  fluid  would  cost  about 
^5s.  In  the  instance  given  by  Mr  Cuthbert  W.  Johnson,  the 
sewage  was  applied  at  a  rate  of  that  of  eighty  persons  to  the 
acre ;  this  woula  amount  to  about  2450  tons  of  liquid  per  acre 
per  annum,  costing,  at  2d.  per  ton,  more  than  e^20  for  the  annual 
Messing  of  sewage.  But  Mr  Johnson  thought  that  the  area 
implied  in  these  amounts  might  be  reduced  to  one-third,  and  in 
this  opinion  Mr  Chadwick  concurred.  At  this  rate  the  annual 
excrements  of  ninety  persons  would  be  put  upon  one  acre  of  land, 
at  a  cost  of  more  than  £G0.  Mr  Morse  again  estimated  that  the 
sewage  of  1000  persons  might  be  put  upon  an  acre,  which, 
i*eckoning  the  same  rate  of  dHution,  and  the  same  price  per  ton 
for  distribution  as  before,  would  amount  to  about  e^680  per  acre. 
These  calculations  were,  perhaps,  sufficient  to  show  what  was  the 
degree  of  probability  that  we  should  ever  be  able  remuneratively 
to  dbtribute  the  total  sewage  of  London  by  a  system  of  pipe 
drainage."  We  may  here  note,  that  Mr  Lawes'  own  estimate  is 
10,000  tons  per  acre,  which,  at  2d.  per  ton,  gives  i?104,  3s.  4d.  as 
the  cost  of  tne  application  per  acre. 

lliere  is  still,  however,  another  element  of  the  question  to  be 
considered — ^the  applicability  of  the  sewaee  liquid  to  all  crops. 
This  is  an  important  point,  for  it  is  to  be  considered  that  tne 
outlay  is  in  all  cases  the  same,  whether  a  large  or  a  small  amount 
of  the  sewaee  brought  to  the  farm  is  used  or  not ;  whether  it  is 
applied  to  ul  crops,  or  to  only  one  or  two.    Mr  Chadwick  says, 
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that  it  can  be,  and  has  been  applied  to  all  crops  alike,  cereal  as 
well  as  ^assy  with  great  advantage.  Need  we  say  that  he  is  at 
issue  with  many  first-rate  agricolturista  Mr'.  Cnadwick  main- 
tains, ^^  that  the  experience  of  Mr  Fasey,  Mr  Mechi,  and  others, 
of  the  greatly-increased  production  of  com  and  root-crops  ob- 
tained by  dissolved  as  compared  with  solid  manure,  and  the  well- 
known  physiological  fact,  tnat  no  plants  take  up  their  food  in  a  solid 
form,  were  sufficient  proof  of  the  applicability  to  all  crops  of  town 
sewage/'  On  this  point  Mr  Lawes  states  that  he  '^  must  beg  en- 
lirely  to  differ  from  Mr  Chad  wick  as  to  the  legitimacy  of  deduc- 
tions- as  to  the  practical  and  economical  application  of  enormous 
bulks  of  dilute  town  sewage  from  any  such  data.  The  economisa- 
tion  of  the  area  of  distribution,  so  as  to  get  the  greatest  possible  con- 
-centration  of  produce  on  a  limited  area  of  land,  was  surely  a  main 
element  in  the  economical  application  of  the  metropolitan  sewage. 
And  certainly  no  consideration  of  the  efficacy^  of  small  amounts  of 
fluid,  applied  at  given  periods  of  the  year  with  special  objects— 
whether  these  be  the  manuring  of  lana  previous  to  the  sowing  of 
oom^  or  the  sowing  of  a  crop  during  arought — ^was  in  any  way 
admissible  in  this  question,  in  which  was  involved  the  disposal  not 
of  a  limited  and  discretionary,  but  of  an  enonnous  and  con- 
stant supply  of  fluid,  with  a  capital  outlay  equally  great  for  the 
•distribution,  whether  of  a  lar^e  or  small  amount."  If  a  certain 
amount  of  manure  is  required  to  produce  a  certain  amount  up  to 
a  paying  point,  without  over  luxuriousness,  where  a  much  greater 
amount  tnan  this  is  laid  on,  it  is  either  wasteful  or  prejudicial. 
Now,  if  to  pav  the  cost  of  transmission  of  liquid  sewage  to  a  certain 
farm,  a  certam  amount  must  be  used,  the  crops  to  which  it  is  pecu- 
liarly applicable  must  get  too  much,  if  the  portion  is  really  used 
which  is  not  available  for  other  crops ;  or  if  this  available  portion 
is  not  used,  a  loss  is  sustained  in  the  extent  of  the  outlay  which, 
for  great  or  small  quantities,  is  still  the  same  in  amount.  A  parallel 
<iase  may  be  drawn  thus :  Where  a  steam-engine  is  employed  by  a 
small  manufacturer,  if  his  business  was  of  that  extent  as  to  enable 
him  to  use  it  all  the  day,  it  would  pay  him ;  but  if  he  had  use  for  it 
only  one  or  two  hours  each  day,  he  would  inevitably  lose  by  it. 
Again,  another  point  is  sometimes  lost  sight  of,  namely,  that  liquid 
sewage  is  not  exclusively  adapted  to  all  lands  of  whatever  kind. 
The  ag^culturist  knows  that  mechanical  bulk  is  required  in  some 
field  operations  as  well  as  fertilising  properties ;  hence  the  value 
-of  farmyard  manure.  And  it  is  just  probable  that  the  value  of 
solid  manures  obtained  from  liquid  sewage,  tested  in  some  cases, 
•owed  their  efficiency  to  this  property  of  bulk. 

On  the  opposite  side  of  the  question,  however,  much  has  been 
3)rought  forward.  Thus,  some  hold  that  liquid  sewage  can  be  ap- 
plied to  aU  crops,  if  proper  care  is  taken  in  its  application ;  theory 
as  well  as  experience  pointing  apparently  to  the  principle  of  apply- 
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ing  it  prior  to  the  sowing — the  land  being  of  course  previously 
drained,  so  as  to  obtain  a  porous  subsoil.  Mr  Paine,  a  practical 
agriculturist,  at  the  meeting  of  the  Society  of  Arts  already  alluded 
to,  cited  some  striking  facts  in  support  of  this  opinion.  Professor 
Way  also  gave  the  following  on  this  important  point :  ^'  A  great 
and  increasingly  acknowledged  principle  was,  that  they  should 
manure  the  land,  and  not  the  crop.  It  was  not  necessary,  even  in 
the  case  of  liquid  manure,  that  the  crop  should  be  on  the  land  when 
the  manure  was  applied.  He  believed  that  there  was  abundant 
practical  evidence  to  show  that  liquid  containing  manuring  quali* 
ties  produced  its  effects  twelve  months  after  its  application,  although 
it  might  be  supposed  to  have  run  through  before  the  crop  was  put 
in."  The  Professor  has  largely  experimented  on  the  subject,  and 
has  found  that  "  soils  removed  nearly  every  particle  of  manuring 
matter  from  solutions  which  were  filtered  through  them,  allowing 
the  water  to  run  away  and  to  leave  the  fertilising  properties  in  the 
soil ;  and  this  provea  that  liquid  manure  might  be  applied  to  the 
soil  without  fear  of  losing  the  fertilising  substances  which  it  con- 
tained, although  no  crop  was  in  the  land  at  the  time — a  view  of 
the  subject  which  tended  very  widely  to  enlarge  the  opportunities 
for  the  application  of  liquid  sewage  manure." 

We  have  noticed  the  dilution  of  the  manure  as  deteriorating  the 
value  of  the  liquid  sewage ;  but  many  agriculturists  are  of  opinion 
that  even  in  its  diluted  state  it  is  worth  applying  at  a  considerable 
outlay.  Mr  Caird,  the  well-known  agriculturist,  on  this  point  has 
the  following :  "  If  we  took  Professor  Way's  estimate  of  the 
solid  and  liquid  excrements  contained  in  London  sewage,  we  would 
find  it  to  be  1  in  1400.  If  that  one  was  equal  in  quality  to  Peru- 
vian guano,  then  140  tons  of  sewage  would  supply  as  much  manure 
as  2  cwts.  of  guano,  with  the  water  to  wash  it  in  besides.  Now 
this  quantity,  at  the  price  mentioned  by  Mr  Chadwick,  2d.  per  ton, 
costs  almost  exactly  the  same  money  as  2  cwt.  of  guano,  viz., 
£1,  3s.  4d.  But  the  water  was  of  very  considerable  value  to  a 
grass  crop  in  the  dry  months  of  summer."  And  in  answer  to  the 
objection,  "Why  not  use  the  water  which  you  would  get  for 
nothing  on  your  farm,  instead  of  paying  for  it  ?"  he  cites  a  trial 
which  he  instituted  with  horses,  water-barrels,  and  tanks,  in  which 
he  found  that  to  pump,  carry  out,  and  apply  the  liquid  at  a  distance 
of  only  120  yards,  cost  2id.  per  ton.  "  Sewage  at  2d.  a  ton  must  be 
cheaper ;  for  if  guano  paid  to  be  washed  in  with  100  tons  of  water, 
you  had  the  cost  of  the  guano. 

Two  cwt.  of  g[uano  at  lis.  6d.,       .... 
Cost  of  applying  100  tons  of  water,  by  water-carts,  at  2  Jd., 

Against  140  tons  of  sewage  at  2d., 

Showing  a  saving,  by  the  use  of  sewage,  of         « 
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This,  however,  as  our  readers  will  perceive,  is  taken  upon  the 
assumption  that  Mr  Chadwick's  estimate  of  cost  of  supply  is  cor- 
rect ;  a  point  which,  to  put  it  in  the  mildest  form,  is  douotfiil.  We 
have  already,  however,  gone  into  this  point. 

We  have  as  yet  only  discussed  one  of  the  plans  by  which  it  is 
proposed  to  use  the  liquid  sewage  of  our  towns.  We  have  still 
to  notice  the  other  and  remaining  plan,  by  which  the  liquid  is 
treated,  so  as  to  obtain  from  it  the  fertilising  substances  in  a  solid 
form.  A  few  sentences,  however,  will  dispose  of  this — for  while 
there  are  many  points  of  controversy  in  connection  with  the  other 
plan  of  treatment,  there  seems  »  remarkable  unanimity  on  this 
point,  namely,  that  this  plan  of  obtaining  solid  manure  from  liquid 
sewage  is  next  to  impracticable.  On  the  one  hand,  in  support 
of  this  view,  we  have  the  evidence  of  a  very  great  number  of  trials 
having  been  made  to  obtain  a  valuable  manure  in  this  way,  all  of 
which  have  failed  in  giving  thorough  satisfaction :  while  on  the 
other,  we  have  the  evidence  of  the  analysis  of  eminent  and  trust- 
worthy chemists,  pointing  to  the  same  result,  all  of  whom  agree  in 
stating,  that  if  town  sewage  is  to  be  applied  to  land  generally, 
it  must  be  applied  in  its  normal  state — that  is,  in  the  liquid  form. 
Professor  Way  has  stated  "  unhesitatingly,  that  any  existing  plan 
for  the  production  of  solid  manure  from  sewage  water  would  be 
a  failure.  He  said  this  from  a  knowledge  of  the  fact,  that  of  the 
valuable  matters  contained  in  sewage  water,  nine-tenths  exist  in 
a  liquid  state ;  and  these  could  not  be  separated  by  any  known 
process  of  filtration,  nor  could  they  be  precipitated  by  any  sub- 
stance which  they  had  at  present  at  command. '^  And  even  adrait- 
tinff  that  the  solid  substances  of  liquid  sewage  were  collectable 
without  the  use  of  any  comparatively  worthless  material,  the  same 
objection  holds  against  them  which  has  been  advanced  concerning 
diluted  liquid-sewage — that  the  cost  of  transmission  would  be  a 
large  per-centage  on  the  original  cost — thus  preventing  its  paying 
even  without  taking  into  account  its  value  as  a  manure,  which 
would  be  comparatively  low.  For  Dr  Anderson's  opinion  on 
this  point,  we  refer  the  reader  to  the  paper  "  Proceedings  in 
the  Laboratory,"  in  last  number  of  this  Journal,  pages  199  and 
200. 

It  is  at  this  point  the  question  of  town  drainage  now  stands. 
If  the  present  system  of  tubular  house-drains,  leading  to  sewers, 
and  these  again  to  streams  and  rivers,  is  to  be  carried  out,  then  it 
is  clear  that  on  the  one  hand  we  commit  a  great  waste  in  an  agri- 
cultural point  of  view,  by  throwing  needlessly  away  that  which 
beyond  all  doubt  contains  a  comparatively  large  quantity  of  ferti- 
lising materials  useful  for  certain  crops ;  and  on  the  other,  we 
commit  a  great  wrong  in  a  social  and  sanit{<T*y  point  of  view,  by 
polluting  our  streams  and  rivers,  poisoning  the  very  sources  from 
which  we  obtain  the  water  useful  for  household  purposes,  or  mak* 
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ing  our  rivers  huge  open  cesspools,  to  flow  past  or  through  our 
towns,  sendmg  forth  from  day  to  day  ^^  the  seeds  of  disease  and 
death."  But  even  supposing  that  the  in-every-way  absurd  method 
of  conveying  our  town  sewage  to  riyer  outfalls  is  discontinued, 
and  plans  adopted  by  which  the  liquid  sewage  is  arrested  in  it» 

Srogress,  preyented  from  entering  the  riyer,  and  stored  up,  and 
eaft  with  either  by  pumping  it  cSrectly  on  to  the  land,  or  treated 
so  as  to  make  it  part  with  its  fertilising  matter  in  a  solid  fbrm, 
still  the  present  system  of  drains,  necessitating  as  it  does  the  use  of 
water  to  make  them  e£Slcient,  presents  difficulties  which  seem  in-^ 
herent  in  the  system ;  for  it  is  ^ident  that  the  more  the  population 
becomes  extended,  and  thefarther  thepresentprinciple — the  conyey- 
ing  through  the  drains  ^^  all  the  refuse  which  can  be  estimated  to 
float  in  water  " — is  carried  out,  the  greater  the  quantity  of  water 
required,  and  the  greater  the  decrease  in  yalue  of  the  sewage 
liquid  obtained.  In.yiew  of  these  points,  the  attention  of  our  first 
men  of  science  has  been  directed  to  the  carrying  out  of  some  plan 
by  which  both  the  affricultural  and  sanitary  requirements  of  the 
question  can  be  met.  That  some  modification  of  the  present  system 
is  desiderated^  few  are  disposed  to  de^.  Some — and  the  number 
is  fast  increasmg — go  furtner,  and  smrm  that  it  is  in  prindple 
wrong ;  that  no  modification  of  the  practice  founded  on  this  will 
meet  the  difficulty;  that  we  shall  haye  to  begin  again — ^inaugurate 
another  system,  at  least  so  far  as  the  faecal  results  of  our  popular 
tion  is  concerned.  We  shall  presently  point  out  the  direction  in 
which  the  adyocates  of  a  new  system  are  likely  to  lead — in  the 
mean  time  we  shall  notice  the  most  celebrated  of  the  modifica* 
tions  of  the  present  systeniyet  introduced.  This  we  haye  already 
adverted  to  as  that  of  ]^  1\  O.  Ward,  who  proposes  to  allow  only 
the  products  of  the  '^  rainfall  '^  to  find  their  way  into  the  rivers, 
through  separate  drains ;  these  being  distinct  from  those  which  he 
proposes  to  use  only  for  the  purpose  of  conveying  the  "  sewage" 
of  houses.  In  this  way,  by  preventing  the  access  of  lare^e  boaies 
of  water  to  the  liquid  sewage,  its  value  is  much  increasea.  "  If,''' 
says  Mr  Lawes,  ^'  the  rainfiQl  could  be  excluded  from  the  sewage 
proper,  a  vast  step  would  be  gained  towards  the  practicability  of 
usetully  applying  the  sewage  of  London.'*^  However  desirable 
this  modification  of  the  present  system  may  be,  sudi  are  the  diffi- 
culties in  the  way  of  carrying  it  out,  that  there  seems  little  likeli* 
hood  of  its  being  adopted, — the  scheme  involving,  as  will  be  seen, 
a  double  set  of  c&ains  and  sewers.  This,  however,  is  but  one  of  the 
many  difficulties  which  environ  the  project.  Thus»  for  instance,  a 
very  important  objection  is  met  with — important  in  its  results,  if 
Mr  Chadwick's  statement  is  correct — namely,  that  town  sewage 
owes  much  of  its  fertilising  powers  to  soot,  as  from  the  roofs  of 
houses,  and  to  manure,  as  from  the  roads.   If  so— this,  however,  as 
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we  have  shown,  is  disputed — then  it  is  evident  that  this'  source 
of  increased  valne  is  cut  off  so  soon  as  Mr  Ward's  plan  of  keeping 
the  rainfall  separate  from  the  sewage  is  carried  out.  Other  modi- 
fications of  the  present  system  have  been  proposed,  the  nature  of 
which  may  be  gathered  from  the  following  remarks  of  Mr  Adams^ 
applying  to  London  sewage :  '^  Another  outcry  now  comes,  that 
no^  drainage  is  to  be  permitted  into  the  river,  but  that  all  sew- 
age shall  be  carried  in  closed  sewers  along  the  banks  of  the  river, 
and  be  deposited  in  the  marshes  of  Kent  and  Sussex.  But  this  is 
simply  removing  the  pestilence  to  a  certain  distance,  to  be  borne 
back  to  us  on  the  breath  of  the  wind  when  setting  towards  us,  or 
poisoning  some  other  portion  of  the  population  in  other  directions. 
The  next  remedy  is,  to  deodorise  and  dry  the  total  collection  in  those 
same  marshes;  and  here  at  last  we  arrive  at  something  tangible. 
Owing  to  the  bad  construction  of  houses,  and  to  our  preference  for 
small  pipes,  buried  in  walls  and  elsewhere,  for  purposes  of  secresy, 
and  our  use  of  water  as  a  lazy,  though  not  gratuitous  carrier,  we  con- 
vert every  cubic  foot  of  excretion  into  many  cubic  feet  of  poisonous 
liquid.  We  may  get  it  to  the  Essex  marshes  in  that  mode,  but  we 
have  then  to  evaporate  the  water  previous  to  drying  and  deodorising. 
Why,  then,  should  we  not  begin  at  the  beginning,  and  keep  away 
water  firom  it  altogether?  "  In  this  direction,  evidently,  improve- 
ment in  the  treatment  of  the  town  sewage  is  tending,  so  far,  at 
least,  as  the  excretions  of  our  population  is  concerned.  For  in  the 
present  state  of  our  chemical  and  mechanical  knowledge,  it  appears 
that  we  must  still  possess  drains  to  cany  off  water  used  ror  do- 
mestic purposes ;  althougb,  at  the  same  time,  we  do  not  deem  it 
unlikely  that,  in  process  of  time,  as  we  advance  in  knowledge,  we 
shall  be  able  so  to  treat  even  the  refuse  water  of  our  kitchens  as 
to  obtain  some  valuable  product  from  it.  In  various' branches  of 
our  manu&cture,  chemistry  has  enabled  us  to  convert  what  was  at 
one  time  refuse  into  valuable  matter.  Indeed,  the  course  of  chemis- 
try, as  appHed  to  the  arts,  is  in  the  direction  of  utilising  every 
product ;  and  why  not  in  the  convennon  of  the  waste  materials 
resulting  fix>m  our  domestic  arrangements,  as  well  as  in  other 
branolMs  of  our  social  arts  and  manmactures? 

The  question  of  town  drainage  being  thus  narrowed  to  the 
point  ihst  water  is  not  required  to  help  us  in  getting  rid  of  the 
ezcretse  of  our  population,  we  have  to  look  around  for  some 
other  aid.  Obviously  diemistiy  will  afford  us  this,  assisted  of 
course  by  mechanical  ap^iances,  but  these  necessarily  of  a  much 
more  simple  and  inexpensive  diaracter  than  those  now  used  in  the 
present  system.  If.  then,  the  purification  of  our  towns,  and  the 
obtaining  of  a  valuaole  fertiliser,  is  to  be  brought  about,  by  chemi- 
cal means,  near  the  place  where  they  are  produced,  rattier  than  by 
mechanical  transportation  to  some  other  neighbourhood,  where  a 
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nuisance  is  as  likely  to  be  made  as  in  the  place  from  whence  ihey 
are  carried,  the  question  becomes  one  of  vast  importance,  how  the 
points  involved  are  to  be  carried  out. 

The  first  grand  object  to  be  eflfected  is  the  rendering  the  efflu- 
via which  would  otherwise  arise  innoxious  and  inoffensive.  Sub- 
servient to  this,  but  still  of  vast  importance,  will  be  the  appliances 
and  the  arrangements  of  our  domestic  structures  to  facilitate  the 
storing  up  and  removal  to  the  land  of  the  excretes  thus  made  in- 
offensive. 

First,  as  to  the  chemical  treatment.  "  As  chemistry,"  says  Mr 
Adams,  '•  has  been  successful  in  converting  filthy  potato-oil  and 
coal-tar  (See  Johnston's  Chemistry  of  Common  Life)  into  delicate 
perfumes,  it  is  no  doubt  chemically  possible  to  convert  all  the 
waste  material  of  a  household  into  innoxious  and  not  unpleasant 
circumstances.  Two  considerations  are  requisite :  first,  that  it  be 
cheaply  done  ;  secondly,  that  it  may  not  diminish  the  value  of  the 
materials  as  a  manure,  by  locking  up,  as  it  were,  the  ingredients  so 
firmly  as  to  render  them  insoluble  in  tbe  ground  for  the  purposes 

of  vegetation To  accomplish  this  is  the  business  of 

the  chemists.  If  the  same  skill  and  energy  be  put  to  work  that 
has  accomplished  the  conversion  of  other  noxious  substances  into 
perfumes,  we  shall  not  long  be  at  a  loss.''  With  these  views  we 
coincide :  to  say  that  the  chemical,  as  well  as  the  mechanical  diffi- 
culties cannot  be  overcome,  is  but  to  libel  the  capabilities  of  the 
age.  Attention  is  now  being  strongly  directed  to  the  getting  of  a 
disinfectant,  cheaply  obtained,  and  easily  applied,  and  many  have 
been  introduced  with  comparative  success:  amongst  these,  none 
possess  so  remarkable  properties  as  charcoal,  a  notice  of  which  we 
now  give. 

A  variety  of  substances  which  we  employ  as  disinfectants  act 
simply  as  absorbents.  For  a  time  the  odours  of  the  substances 
which  they  absorb  are  not  felt,  but  the  substances  themselves  re- 
main unchanged,  so  that  whenever  the  point  of  saturation  is 
reached,  the  masses  of  absorbent  material  give  out  putrid  odours. 
Nor  is  this  all.  The  poisons  generated  by  decomposition  of  animal 
and  vegetable  matter  are  also  self-generating,  so  that  when  tlio 
point  of  saturation  of  the  absorbent  material  is  reached,  the  gases 
exhaled  are  in  a  highly  concentrated  condition.  Sand,  earth,  cot- 
ton, wool,  frequently  used  as  disinfectants,  act  in  this  way.  Lime, 
as  a  disinfectant,  acts  in  a  different  way ;  it  acts  chemically,  enter* 
ing  into  combination  with  some  of  the  products  of  decomposition. 
The  most  effective  process  however,  in  preventing,  or  rather  de- 
stroying, noxious  emanations  from  decaymg  animal  and  vegetable 
matter,  is  that  of  ^*  oxidation"  produced  by  bringing  atmospheric 
oxygen  in  contact  with  the  substances  to  be  deodorised.  Sawdust, 
ashes,  and  other  light  porous  substances,  by  possessing  large  sur- 
faces for  a  comparatively  small  bulk,  act  as  deodorisers  m  this  way; 
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but  of  all  the  sabstances  with  which  we  are  acquainted)  in  the  pre-* 
eent  state  of  the  question,  charcoal  possesses  the  fi^reatest  power  of 
condensing  gases  upon  its  surface.  In  this  way  it  is  '^  capable  ot 
bringing  large  quantities  of  atmospheric  oxygen,  in  an  active  state, 
into  contact  with  the  noxious  products  of  organic  decomposition, 
and  causing  their  destruction  by  an  oxidising  action."  The  saw- 
dust, sand,  gravel,  as  above  stated,  act  as  deodorisers,  inasmuch 
as  the  interstices  between  these  particles  form,  as  it  were,  re- 
ceptacles for  air,  through  which  the  decomposing  gases  pass,  and 
become  oxidised  by  contact  with  the  atmospheric  oxygen.  But  all 
these  substances  are  deficient  in  the  valuable  property  which  char* 
coal  possesses  in  so  remarkable  a  degree, — ^thatot  condensing  gases 
on  its  surface.  Whatever  sases  pass  within  its  pores,  then  it  is 
decomposed  by  the  oxygen  distributed  in  such  large  quantities  over 
its  minutest  particles;  and  it  is  satisfactory  to  know  that  these 
noxious  gases  are  never  again  liberated  in  a  pernicious  form.  Dead 
animals,  covered  with  a  thin  layer  of  charcoal,  have  lain  for  weeks 
in  rooms,  and  not  the  slightest  smell  has  been  perceptible.  At  a 
lecture  delivered  at  London  by  Dr  Stenhouse,  to  whom  the  public 
is  much  indebted  for  drawing  attention  to  this  valuable  substance, 
jars  stood  on  the  table  containing  dead  putrescent  bodies,  from 
which  not  the  slightest  trace  of  an  offensive  smell  emanated. 
But  not  only  as  a  deodoriser,  but  as  a  disinfectant,  is  charcoal  of 
high  value.  This  has  been  clearly  proved ;  indeed  it  is  evident  that, 
if  it  did  not  act  as  such,  fever  or  other  diseases  would  have  resulted 
amongst  those  who  habitually  resided  and  transacted  business  in 
the  rooms*  where  the  putrescent  bodies  lay,  as  above  noticed. 
<<  During  the  last  twelve  months  charcoal  powder  has  repeatedly 
been  most  successfully  employed  both  in  St  Mary's  and  at  St  Bar' 
tfaolomew's  Hospitals,  to  arrest  the  progress  of  gangrene  and  other 
putrid  sores.  In  the  instance  of  hospital  gangrene,  we  have  to  deal  not 
only  with  effluvia,  but  also  with  real  miasmata ;  for,  as  is  well  known, 
the  poisonous  gases  emitted  by  gangrenous  sores  not  only  affect 
the  mdividual  with  whom  the  mischief  has  originated,  but  readily 
infect  the  perfectly  healthy  wounds  of  any  person  who  may  happen 
to  be  in  its  vicinity.  So  that  in  this  way  gangrene  has  been  known 
tq  spread  not  only  through  one  ward,  but  through  several  wards 
of  the  same  hospital."  Not  only  in  this  way,  but  as  a  corrective 
agent,  is  the  use  of  charcoal  becoming  rapidly  extended.  It  is  also 
becoming  largely  used  as  a  purifier  of  sick  chambers,  a  disinfectant 
of  privies,  and  also  for  stables,  cow-houses,  &c.  &c. 

Here  then  we  have  a  material  which  is  admirably  adapted  for 
rendering  the  excretse  of  our  population  at  once  innoxious  and 
inoffensive,  acting  at  once  chemically  and  mechanically ;  in  the 
latter  as  a  medium  or  vehicle  for  storing  up  excret®,  and  in  the 
former,  by  freeing  it  from  its  noxious  gases,  absorbing  and  oxidis- 
ing them.     If  it  can  be  produced  ^eap  enough,  it  evidently 
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affords  us  a  means  of  obtaining  a  manure  of  a  highly  concentrated 
nature,  containing  all  the  valuable  elements  of  liquid  sewage, 
without  any  of  the  deteriorating  substances  associated  with  it  found 
in  the  latter.  Moreover,  the  manure  is  available  in  a  form  well  cal* 
culated  for  removal,  and  possesses  the  property  of  bulk  which  we 
have  already  noticed  as  essential  in  a  manure  adapted  for  some 
kinds  of  soil.  As  regards  the  cost,  it  appears  that  the  Nitro-organic 
Manure  Company,  Manchester,  manufacture  it  at  30a.  per  ton, 
or  2s.  per  cwt.,  large  quantities,  at  this  price,  having  been  used 
during  the  last  five  years. 

Supposing  that  we  obtain  a  ^^  chemical  neutral,  dieap  in  itself, 
or  at  any  rate  of  such  a  quality  that  it  will  possess  an  equivalent 
value  when  put  upon  land ; ''  the  next  question  to  be  considered  is 
the  means  by  which  this  '^chemical  neutraP'  can  be  made  avail- 
able, in  consistence  with  domestic  health  and  convenience — and  by 
which  its  use  can  he  insured^ —  an  important  point  the  latter,  be  it 
noted. 

And  here,  with  reference  to  the  first  point,  it  is  to  be  observed 
that  the  new  system  will  require  new  structural  arrangements, 
where  perfect  efficiency  is  desiderated — ^not,  however,  l]^at  it  is 
altogether  inadmissible  under  present  circumstances.  But  to  do 
the  system  every  justice,  a  new  style  of  privy  or  water-closet 
arrangement  must  be  inaugurated.  At  present  we  go  upon  a 
wrong  basis ;  we  look  upon  these  as  places  which  can  be  situated 
anywhere ;  the  further  out  of  sight,  and  the  darker  the  comer, 
the  better.  We  have  long  advocated  a  process  the  very  reverse — 
knowing  well  the  truth  of  the  proverb,  the  *'  darker  the  dirtier  ;" 
we  have  felt  assm*ed  that  no  thorough  cleanliness  would  ever  be 
effected  in  such  places,  unless  they  were  placed  in  convenient 
positions  and  well  lie^hted.  There  is  no  necessity  why  they 
should  be  placed  in  dark  and  out-of-the-way  corners,  or,  with 
proper  regulations  and  domestic  conveniences,  why  they  should 
not  be  cleanly  and  orderly.  Indeed,  it  seems  reasonable  that 
if  great  attention  was  paid  to  it,  even  without  any  "  chemical 
neutral,'^  less  chance  of  disease  from  noxious  emanations  would 
arise.  It  is  from  neglected  places  that  we  find  the  danger 
comes.  Of  course,  with  our  thoroughly  good  "  chemical  neutral," 
every  inducement  would  be  held  out  to  pay  attention  to  this  de- 

fartment,  nothing  offensive  or  unpleasant  being  connected  with  it. 
t  is  not  the  object  of  this  paper  to  enter  into  details,  showing  how 
efficient  arrangements  can  be  made  to  carry  out  the  proposed 
system.  We  do  not  conceive  that  any  great  difficulty  exists  on 
the  point,  or  that  the  alterations  or  amendments  in  our  present 
house  arrangements  necessitated,  would  be  so  great  or  so  expen- 
sive as  some  seem  to  anticipate ;  on  the  contrary,  we  believe  that, 
apart  from  sanitary  considerations,  this  method  of  dealing  with  the 
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excretae  of  our  population  would,  id  every  way,  be  cheaper  than 
the  present  costly  system  of  house  drains  and  street  sewers. 

As  suggestive  of  methods  by  which  the  points  desiderated  can. 
be  carried  out,  we  here  give  the  plans  proposed  by  Mr  Adams  and 
Mr  Bird.  ^^  To  use  the  disinfectants  we  need  portable  cesspools 
without  the  access  of  water  in  the  ordinary  plan  of  closet,  in  which 
cesspool  or  vessel  the  disinfectant  may  lie.  It  should  be  a  vessel 
upon  wheels,  at  a  level  with  the  yard  of  the  house,  and  beneath  the 
opening  of  closet  or  closets,  with  ample  space,  so  that  falling 
matter  mav  certainly  pass  clear  of  the  walls.  .  .  .  These 
cesspools  should  be  furnished  by  companies,  who  would  take  them, 
with  their  contents,  to  discharge  into  the  covered  railway-waggons 
or  barges,  and  replace  them  with  empties.  In  this  mode  the 
material,  undiluted  with  water,  would  be  transported  cheaply,  and 
be  as  readily  saleable  as  guano.'^ 

Mr  Bird  has  designed  for  Government,  for  experimental  trial  at 
Aldershott,  latrines  or  soil-pans  to  remove  quickly  all  fsecal  matter 
from  the  camp.  These,  more  or  less  modified,  are  obviously  adapted 
for  many  situations.  The  following  is  a  description  of  their  con- 
struction: '*  The  cart  and  latrines  are  of  wood  and  iron,  each  latrine 
being  5  feet  long,  18  inches  wide,  and  2  feet  6  inches  deep,  and 
capable,  when  full,  of  holding  about  115  gallons:  there  is  a  spindle 
at  each  end,  fixed  eccentric,  and  a  movable  cover  to  be  used  when 
the  latrine  is  carted  away  for  the  purpose  of  being  emptied.  Pre- 
vious^ to  removal  a  yoke  is  attached  to  each  spindle — the  yoke  hav- 
ing side-triggers,  which  preserve  the  latrine  in  an  upright  position, 
and  admit  of  its  contents  being  readily  discharged.  The  cart  is 
constructed  on  two  wheels,  having  two  arms  projecting  from  the 
back,  and  resting  upon  the  axle,  with  curved  extremities  adapted 
to  the  yoke.  Tne  shaft  acts  as  the  long  arm  of  a  lever,  the  axle 
being  the  fulcrum.  By  this  simple  contrivance  one  latrine  at  a 
time  can  be  removed  with  great  facility,  without  risk  of  overflow, 
and  its  contents  deposited  without  any  manual  labour  being  neces- 
sary, either  for  filling  or  baling  out."  Some  such  contrivance  as 
this  would  be  well  adapted  for  ranges  of  cottages  at  a  farm  stead- 
ing, where  charcoal  or  any  other  solid  disinfectant  was  used.  The 
bottom  of  the  latrine  might  be  so  constructed  as,  by  the  slipping  of 
a  bolt,  to  fall  and  admit  of  the  whole  contents  to  be  placed  where 
desired. 

Where  the  separation  of  the  liquid  from  the  solid  portion  of  the 
contents  of  water-closets  was  desiderated,  some  such  contrivance  as 
the  straining  movable  cesspool  used  in  Paris  might  be  adopted. 
This  consists  of  a  vessel  placed  upon,  and  communicating  with,  the 
interior  of  a  tank ;  the  vessel  is  supplied  with  an  internal  receptacle 
of  less  diameter ;  this  is  punctured  with  holes,  which  admit  of  the 
liquid  contained  in  the  fsecal  matter  passing  into  the  vessel  through. 


300  OUR  MODERN  TOWN-DRAINAGE  SYSTEM. 

the  soil-pipe  drainbg  through ;  this  passes  into  the  space  between 
the  two  vessels,  and  finally  escapes  into  the  tank,  through  a  pipe 
connected  with  the  lower  part  of  the  outer  vessel.  When  full  it  is 
removed — the  contents  bem^  all  in  a  solid  condition — and  another 
put  in  its  place.  The  tank  is  provided  with  a  pipe,  through  which, 
when  necessary,  the  liquid  is  pumped. 

As  our  readers  are  probably  aware,  the  ^stem  of  disposing  of 
sewage  matter  in  Paris  is  vastly  different  from  the  one  we  have 
adopted.  It  may  be  briefly  described  here.  The  major  portion  of  the 
refuse  water  of  houses,  obtained  from  culinary  and  other  operations, 
is  passed  to  the  Seine  along  open  street  gutters,  these  being  fed  by 
the  channels  from  the  various  houses  led  across  courtyards  and 
foot-pavements.  The  faecal  refuse,  and  much  of  the  slops,  chiefly 
those  of  bedrooms,  are  passed  into  cesspools — these  bein^  either 
fixed  or  movable :  one  of  the  latter  kind  we  have  described  above. 
The  sewage  is  removed  from  these  cesspools  by  Compagnies  de 
Yidanges,  who  make  a  commercial  speculation  of  the  matter,  and 
employ  a  large  number  of  hands,  aided  by  mechanical  appliances. 
The  cost  of  removal  is  paid  by  the  tenant  or  proprietor,  and  varies 
in  amount  according  to  the  district  in  which  the  house  is  situated, 
the  districts  nearest  the  place  of  deposit,  where  the  sewage  is  pre* 
pared  as  manure,  being  charged  the  lowest.  The  sewage  matter, 
after  extraction  from  the  cesspools,  is  conveyed,  in  the  tanks  into 
which  it  is  pumped,  to  the  Voirie  of  Montfaucon.  For  some  hun- 
dreds of  years  this  district  has  been  used  as  a  place  of  deposit  for 
the  filth  of  Paris :  from  the  nuisance  created  by  the  emanation  of 
noxious  gases,  which  in  windy  weather  are  swept  completely  across 
Paris,  a  new  Voirie  has  been  established  at  the  Forest  of  Bondy, 
some  eight  miles  from  the  city. 

The  process  of  preparing  tne  filth  into  manure  is  a  very  tedious 
and  disgusting  one.  A-  number  of  basins — six  at  the  Voirie  Mont- 
faucon— are  arranged  one  above  the  other.  The  soil  is  placed  in 
the  two  upper  ones ;  the  liquid  portion  draining  off  into  the  four 
lower  ones.  This  is  either  passed  into  the  chemical  works,  where 
the  ammonia  is  extracted  from  it,  or  into  the  Seine,  which  is  the 
case  with  the  major  portion  of  it.  The  mass  in  the  upper  basins, 
after  three  or  four  years,  appears  like  half-liquid  mud.  It  is  far- 
ther drained  by  cutting  channels  across  the  mass ;  and,  when  sufli- 
ciently  dry,  it  is  spread  upon  the  drying-ground,  and  turned  over 
by  means  of  a  harrow  drawn  by  ahorse.  Before  being  thoroughly 
dry,  it  is  turned  into  heaps  of  large  dimensions,  standing  in  this 
way  generally  a  year,  but  sometimes  two  or  three.  When  the 
matenal  is  required  as  manure,  portions  are  dug  out,  and  broken 
into  pieces,  all  extraneous  substances  being  taken  out :  this  portion 
of  the  business  is  effected  by  women.  At  this,  the  last  stage, 
it  appears  ^'  like  a  mould  of  a  grey-bluish  colour,  greasy  to  the 
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toach.  finely  grained,  and  giving  out  a  particular  faint  and  nauseous 
odoun" 

From  the  mixture  of  extraneous  substances,  as  well  as  from  the 
tedious  process  of  preparation/necessitating  long  exposure  to  the 
atmosphere,  and  consequent  loss  of  valuable  properties,  our  readers 
willperceive  that  the  value  of  the  manure  will  be  materially  lowered. 
M.  raulet,  author  otThiorie  et  Pratique  des  Enquiris,  estimates  the 
loss  of  the  ammoniacal  products  contained  in  the  fsecal  matters, 
when  they  are  withdrawn  from  the  cesspools,  by  the  time  they 
have  been  ultimately  reduced  into  poudrette,  at  from  80  to 
90  per  cent.  Notwithstanding  this  deterioration,  some  idea  of 
the  value  of  the  products  of  the  Parisian  cesspools  may  be  ob- 
tained, when  we  mention  that  the  quantity  of  poudrette  sold  in 
1818  was  equal  to  £22,400.  All  improvement  is  progressive. 
The  steam-engine  did  not  at  once  spring  into  existence,  with  its 
giant  force  and  easy  control ;  but,  originating  with  the  jugglery 
of  priestcraft  and  the  apparatus  of  the  philosopher,  it  slowly  as- 
sumed the  form  of  Newcomen's  clumsy  engme,  till  the  wizard 
hand  of  Watt  endowed  it  with  a  new  life,  and  made  it  the  willing 
slave  of  man.  Slowly  creeping  up  weary  hill-side,  or  through 
miry  path,  memory's  mirror  shows  us  our  forefathers  wending 
their  quiet  way;  then  dashing  coachmen,  with  their  spirited 
steeds,  guiding  the  "  mail"  swiftly  along  smooth  well-level  roads ; 
canals,  with  their  glassy  surfaces  glistening  amidst  pleasant  mea- 
dows, or  spanning  wild  ravines — when  our  day-dream  is  broken, 
and  we  wake  up  to  the  realities  of  the  world's  present  wonder,  by 
the  locomotive  coming  thundering  past.  So  with  all  our  social 
and  physical  improvements ;  and  so  with  the  important  one — im- 
portant in  its  physical  as  well  as  its  social  aspect — we  have  been 
noticing.  Experience  has  in  other  matters  been  bought  at  great 
costy  and  we  must  not  expect  to  be  relieved,  in  the  matter  of 
"  town  drainage/'  from  the  law  which  seems  to  have  regulated 
them.  And  as  we  have  witnessed  the  progressive  improvements 
which  have  been  made,  each  step  of  which  necessitated,  m  a  greater 
or  less  degree,  the  doing  away  with,  or  the  total  loss  of  previous 
attempts,  so  we  doubt  not  that,  if  the  spread  of  knowledge  or 
successful  experience  would  seem  to  dictate  the  necessity  of  carry- 
ing out  a  new  system  of  saving  the  refuse  of  our  towns — keeping 
up  the  balance  of  the  waste  of  the  towns,  and  the  demand  of  the 
country — that  all  the  expenditure  we  have  been  at  will  count  as 
nothing,  that  the  costly  sacrifice  will  be  made,  rather  than  perpe- 
tuate a  system  which  seems  to  be  as  wasteful  as  it  is  unhealthy. 
But  it  is  unjust  as  it  is  impolitic  to  blame  the  agriculturists  as  a 
body  with  the  perpetration  of  the  present  system  of  non-usage  of 
the  sewage  of  our  towns.  It  b  clearly  their  interest  to  use  any 
material  that  will  give  them  a  return  for  their  outlay,  but  they 
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cannot  be  expected  at  once  to  adoi)t  plans  merely  on  the  dicta  of 
certain  authorities,  and  run  all  the  risk  of  their  being  efficient  or 
the  reverse.  In  ordinary  transactions  the  seller  takes  the  material 
to  the  buyer,  or  he  who  is  likely  to  become  one ;  but  if  he  does 
not  take  this  preliminary  trouble,  he  has  no  right  to  sit  down  and 
grumble  that  be  cannot  dispose  of  his  wares.  So  in  this  important 
question.  If  the  towns  have,  as  some  would  persuade  them  they 
really  have,  a  highly  valuable  matter  which  it  would  pay  to  convey 
to  the  country,  it  is  clearly  their  interest  to  do  so ;  and  from 
the  fact  that  it  has  not  yet  been  done  in  spite  of  all  the  vigorous 
attempts  made,  it  is  not  unreasonable  to  suppose  that  it  cannot  be 
done  under  the  present  system.  We  have  bad  experience  enough 
in  speculative  matters  to  show  us  that  where  there  is  a  chance  of 
even  a  moderate  profit,  no  lack  of  means  will  prevent  any  project 
from  being  fairly  tried. 

But  this,  after  all,  is  the  very  narrowest  way  of  viewing  the 
subject,  so  far  as  the  towns  are  concerned.  The  paying  point  is 
not  the  only  one  to  be  considered;  the  social,  the  sanitary  one,  must 
not,  cannot,  justly  or  safely,  be  ignored.  It  is  the  duty  of  every 
people  to  get  rid  of  that  which  is  proved  beyond  a  doubt  to  be  the 
cause  of  great  disease ;  nay  more,  it  is  their  wisest  policy  and 
truest  interest.  We  know  that  the  refuse  matter  of  our  towns 
have  a  value  in  the  country,  and  are  dreaded  while  present  in  the 
town ;  we  must,  therefore,  as  communities  dwelling  in  towns,  make 
up  our  minds  to  take  them  to  the  country  at  whatever  cost,  placing 
what  we  receive  for  it,  no  matter  how  much  or  how  little,  against 
the  cost  of  transmission.  Should  there  be — which  with  a  proper 
system  there  might — a  balance  in  favour  of  tlie  town,  so  far  so 
good;  if  against,  let  them  not  grumble,  but,  on  the  contrary, 
perform  the  dut^,  and  be  thankful  that  they  ^t  something  for 
that  which,  viewmg  the  matter  rightly,  is  a  nuisance,  and  which 
they  should  be  glad  to  get  rid  of  at  any  cost.  To  "  this  complexion 
must  it  come  at  last,"  under  any  system,  with  water  as  a  carrier, 
or  without  it.  It  will  some  day  or  other  be  imperative  on  every 
town  to  get  rid  of  its  sewage.  The  inhabitants  will  be  wise  in 
"  their  day  and  generation,"  if  they  wait  not  till  the  day  of  com- 
pulsion arrive,  but  begin  now  and  endeavour  to  inaugurate  some 
method  by  which  they  will  convey  quickly  from  the  neighbourhood 
of  their  homes  all  refuse  matter,  and  that  so  certainly  and  econo- 
mically that  they  will  get  some  return  at  least  for  it.  That  this 
.can  be  done  there  seems  no  doubt ;  and  that  it  can  be  done  more 
certainly,  safely,  and  economically  than  by  the  present  system  of 
drainage,  not  a  few  of  our  eminent  men  incline  to  think. 


CHARACTERISTICS  OF   THE   YEAR   1855. 
•  By  J.  TowBBSy  Ph.  Ch.,  Croydon. 

Preliminary  Notice. — In  order  to  keep  the  meteorological 
facts  fresh  in  the  memory,  I  have  lately  made  it  a  rule  to  report 
each  month  retrospectively  as  it  has  passed.  Thus,  for  instance, 
January  taking  the  lead,  its  details  are  written  down  early  in 
February,  from  the  tables  of  my  own  diary,  which  comprise  fifteen 
distinct  columns.  These  are  likewise  compared  with  the  scientific 
Lewisham  tables,  with  which  they  generally  accord.  In  future  I 
shall  simplify  the  readings-ofi*  of  the  barometer,  thermometer,  and 
rain-gauge.  Thus,  instead  of  writing  in  full  the  words  inches  and 
cents  J  the  figures  30.15  will  imply  30  inches  15  cents,  or  hundredth 
parts  of  an  inch  upon  the  barometric  column ;  29°.0  represent 
29  degrees  of  Fahrenheit's  thermometer,  or  3  degrees  of  actual 
frost;  and  0.75  inches  will  represent  75  hundredths  (==  fths) 
of  an  inch  of  rain,  or  of  melted  snow.  The  above  remarks,  alluding 
to  the  decimal  signs  adopted  by  meteorologists,  being  clearly  un- 
derstood, it  remains  only  to  introduce  the  new  year  thus  : — 

January  1855. — This  has  proved  a  montn  of  extraordinary 
contrasts.  It  might  be  divided  into  two  nearljr  equal  periods 
marked  by  the  barometer,  for  on  the  first  morning,  at  8  o'clock, 
the  mercury  stood  exactly  at  30.0 ;  it  then  ascended  regularly,  till, 
on  the  10th  and  11th  days,  it  attained  its  greatest  elevation,  30.52; 
from  which  it  gradually  fell  to  30.0  on  the  18th.  The  positions  of 
the  thermometer  and  of  the  wind  require  peculiar  attention,  and 
these  compel  me  to  restrict  the  First  period  (a)  to  the  9th  inclusive. 
The  mercury  rose  to  an  unprecedented  height  on  each  day ;  on 
the  1st,  to  51'',  on  the  6th  the  same,  and  it  never  receded  below 
44®.  Thus  the  average  mean  of  the  9  days  was  IV  each  day,  in 
excess.  The  winds  were  westerly  by  south  or  north,  and  rain 
fell  on  the  1st,  2d,  and  8th,  to  the  extent  of  0.13  cents  only. 

{b.)  On  the  10th  the  wind  was  in  the  east,  with  fog  at  8 
o'clock  A.M.,  and  at  once  it  reduced  the  temperature  more  than  ll''. 
Snow  began  to  fall  in  the  early  morning  of  15th,  and  continued 
so  to  do  till  the  18th,  when  the  barometer  had  declined  to  30, 
Here  then  we  come  to  the 

Sec(md  Period^  when  the  frost  of  the  winter  was  thoroughly 
established.  The  barometer  had  then  fallen  to  30,  and  on  the  19th 
to  29.88.  In  its  progress  to  the  31st  night,  when  it  marked  29.44, 
the  mercury  had  fluctuated  only  a  few  cents.  The  temperature 
on  the  19th  was  23%  or  9°  of  frost  On  the  19th  my  night-instru- 
ment stood  at  16%  its  lowest,  while  at  Lewisham  it  was  reported 
3^  lower  =  13*^  Fahr.  The  entire  period  was  frosty,  but  not  severely 
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80.  On  the  19th  the  mean  was  17°.3  below  the  usual  avers^e, 
and  the  deficiency  of  the  whole  period  amounted  to  133^.4,  the 
diurnal  mean  S'^.S.  Beviewing  the  entire  month,  I  obtain  the 
following  data :  Barometer  here  and  at  Lewisham,  30.107.  Ther- 
mometric  mean,  34°.80,  by  both  tables.  Rain  or  melted  snow 
0.92.  The  winds  were  westerly  (chiefly  in  the  early  weeks)  during 
14  days;  easterly  by  north  or  south,  with  very  cold  weather, 
during  14  days,  and  variable  or  calm  on  four  occasions.  Nineteen  of 
the  days  were  dry,  but  generally  overcast.  Drizzle  or  small  rain 
on  the  1st,  8th,  and  14th,  produced  0.14  cents  of  water,  and  anaw 
fell  on  the  8  remaining  days. 

February  will  stand  on  record  as  the  most  consistently  cold  month 
of  the  name  since  1814,  to  which  references  have  been  made  by 
others.  I,  for  one,  remember  many  of  that  year's  phenomena. 
The  winter  was  long  and  rigorous,  commencing  with  a  very  dense 
fog  at  Christmas.  Snow  of  prodigious  depth  fell  soon  after,  and 
this  remained  for  weeks.  A  thaw  of  short  duration  intervened 
occasionally,  but  the  cold  weather  did  not  fairly  yield  till  April. 
Our  present  winter  did  not  commence  till  the  15th,  and  its  pro- 
gress remained  uninterrapted  by  rain  till  the  middle  of  the  third 
month,  and  so  far  only  we  venture  to  anticipate,  and  now  to 
particularise. 

First  Period  comprises  20  days,  for  on  the  21st  the  wind 
deviated  from  its  easterly  course,  by  north-west  to  south-west. 
The  mercury  stood  at  a  corrected  average  about  29.803  on  the 
first  day,  it  then  receded  to  29.26  on  the  5th,  and  again  fluctuated, 
rising  to  its  maximum  (29.99)  on  the  18th  and  19th.  The 
thermometer  was  low  throughout ;  its  lowest  degree  was  noted  at 
IP  Fahr.  by  me  on  the  19th,  and  at  Lewisham  8** ;  the 
highest  degrees  were  on  the  3d  and  4th  (39°  and  37'').  The 
wind  was  chiefly  north-easterly,  very  strong  on  the  2d  and  8th. 
On  the  16th  to  the  20th  there  was  a  piercing  current  from  the 
east ;  air  quite  dry.  A  sharp  shower  fell  early  on  the  3d,  which 
froze  on  the  windows,  assuming  the  most  curious  forms;  snow 
also  fell  on  six  occasions,  with  much  injurious  drifting.  Being 
obstructed  by,  and  sifting  through  hedges,  it  formed  caverns  and 
arches  on  the  leeward  sides,  6  to  10  feet  high  I  The  amount  of 
water,  whether  by  the  shower,  as  sleet,  or  by  melted  snow,  is 
reported  by  Mr  Glaisher  at  only  0.67. 

Second  Period^  21st  to  the  end. — The  wind  went  first  to  north-west, 
then  wavered,  and  settled  at  south-west,  gentle  in  force,  raising  the 
temperature  several  degrees,  and  producing  0.28  of  rain.  The  fall, 
added  to  0.67,  as  above  stated,  gives  a  total  of  0.95,  or  5  cents 
.under  1  Inch  of  water  during  the  course  of  this  generally  wet 
month.  While  speaking  of  temperature,  it  is  worthy  of  record 
that  so  great  was  the  depression  that  (excepting  the  25th  and  28th, 
when  3°.  12  were  plus)  the  average  of  the  26  days  was  10''.3  each 
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3aif^  'which,  multiplied  by  26,  give  26**  in  excess  of  the  usual 
mean  of  this  month.  Several  fogs,  or  rather  mists,  occurred  at 
times,  and  on  the  22d  evening  a  lunar  halo  indicated  the 
approach  of  rain.  A  decided  thaw  set  in,  and  continued 
during  10  days,  with  occasional  showers.  In  the  course  of 
February,  my  tables  register  16  dry  days,  3  with  rain,  9  with 
snow  or  sleet,  10  overcast,  14  sunny,  and  4  with  mists.  The  ba- 
rometric average  of  the  month  was  29.69;  at  Lewisham,  29.811. 
Easterly  winds  greatly  predominated.  From  any  quarter  by  the 
west  they  were  only  8  days.  The  snow  remained  on  the  ground, 
yet,  owing  to  the  drifts,  the  com  in  many  places  was  not  sufficiently 
protected. 

March. — The  meteorological  phenomena  of  this  critical  month 
demand  peculiar  attention  at  all  times;  and  on  the  present  occasion 
they  will  be  found  most  interesting,  being  interspersed  among 
several  irregular  periods,  the  first  of  which  comprises  the  four  early 
days  of  the  month,  when  the  temperature  was  mild,  the  wind 
westerly,  the  barometer  low,  and  the  weather  showery :  the  fall  of 
rain  amounted  to  0.55. 

Second  Period^  from  5th  to  8th,  both  inclusive. — Wind  south- 
east to  east-north-east,  gentle ;  some  haze,  clearing  off  before  noon. 
Nights  rather  frosty;  day  temperature  high,  mean  about  49''.0; 
no  rain.  The  barometer  rose  from  29.70  on  the  5th,  to  30.11 
maximum  on  the  8th  evening. 

Third  Period. — Cold  and  winterly  during  an  entire  week.  The 
wind  chopped  to  north-west  on  the  12th,  and  remained  westeriy  for 
a  day  or  two.  The  temperature  was  greatly  reduced,  averaging 
7**  per  diem ;  the  lowest  depression  (12°.2)  occurrmg  on  the  10th. 
The  barometer  marked  28.99  on  that  day,  and  rain  fell.  In  this 
period  the  rain-gauge  at  Lewisham  returned  0.45  cents.  Much  snow 
fell  at  Croydon  on  the  9th. 

Fourth  Period^  16th  to  21st. — An  amelioration  occurred,  and  the 
average  temperature  advanced  to  7*"  plus — that  is,  in  the  ratio  of 
If*  daily.  The  barometer  was  so  low  as  to  indicate  changeable 
weather,  and  there  was  rain  on  the  16th,  18th,  19th,  and  20th,  but 
only  to  the  measure  of  0.27  cents. 

Fifth  and  last  Period  commenced  just  as  the  sun  entered  the 
spring  sign  of  Aries  7  minutes  after  4  o'clock  A.M.  If  we  are 
authorised  by  attested  facts  and  close  observation  to  attach  im- 
portance to  the  equinoctial  intersection  of  the  two  great  circles, 
some  uneasiness  might  be  occasioned  by  the  following  meteorolo- 
gical indications  :  Barometer  29.350,  but  rising ;  wind  north-east ; 
moisture  of  the  atmosphere  96° — that  is,  within  4*"  of  saturation  ; 
temperature  of  day  and  night,  89*'.6 — i.e.,  2^5  minus ;  atmosphere 
overcast.  The  weather  then  became  fluctuating;  the  moisture 
amounted  to  100**  on  the  22d,  and  0.28  of  rain  fell.  Each  night 
was  frosty  to  the  end  of  the  month ;  on  the  26th  the  lowest  degree 
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was  marked  at  24®  Fahr.  The  weather  improved,  for  the  25th  and 
26th  and  31st  were  fine  and  sunnj.  Sleet,  hail,  snow,  and  rain 
occurred  at  three  intervals.  As  a  phenomenon,  tiie  glowing  red 
sunset  of  the  31st  was  perfectly  magnificent.  The  characteristics 
of  the  month  were — 17  dry  days,  3  with  some  snow,  11  with  rain 
or  sleet ;  prevailing  winds  easterly  by  north  on  13  days,  by  south 
4  days,  south-west  6,  west  and  north-west  8.  The  average  height 
of  the  barometer  with  me,  and  also  by  the  Lewisham  tables,  was 
29.60,  with  scarcely  any  varying  decimals.  So  predominant  was 
the  excess  of  cold,  that  after  deducting  the  IS*"  of  pius  during  8  of 
the  days,  from  the  126^8  minus,  there  remain  111°  of  cold  to  be 
distributed  among  the  23  remaining  days  of  the  month  =:  4°.8 
per  diem* 

April  presents  an  extraordinary  contrast  when  compared  with 
its  namesake  of  1854 ;  this  will  appear  in  the  following  statements. 
Its  meteorology  admits  only  of  two  periods* 

The  first  was  dry  during  a  week.  This  was  merely  a  contipuance 
of  the  fine  frosty  weather  that  had  commenced  on  the  29th  of 
March.  The  period  will  also  comprise  the  19  consecutive  days  of 
the  month,  including  the  12th  and  the  30th. 

The  second  period  begins  on  the  8th,  and  includes  the  18th  day. 
The  little  rain  of  the  month  fell  to  the  extent  of  0.8  of  an  inch, 
and  if  this  very  small  volume  be  added,  the  0.03  produced  by 
a  small  shower  on  the  3d  day,  the  reader  will  appreciate  the  extreme 
drought  that  characterised  this  reputed  shmvery  month  of  the  ad- 
vancing spring.  The  barometer  averaged  more  than  30  inches,  by 
my  table,  throughout  the  month,  and  also  at  Lewisham — namely, 
30.044  according  to  Mr  Glaisher,  and  30.06  at  Croydon — an  almost 
inappreciable  difference.  The  mercury  stood  below  30  on  the  3d, 
4th,  9th,  to  14th  ;  its  lowest  was  29.30  on  the  10th  evening.  The 
therraometric  averages  by  all  the  days  and  nights  were  with  me — 
highest,  57.66 ;  lowest,  34.56;  mean  of  the  two,  46.11.  As  reported 
by  Mr  Glaisher,  the  mean  of  the  month  was  45.7.  Excess  of  cold, 
chiefly  in  the  first  week  and  during  the  10  last  days,  amounted  to 
76°.7.  On  the  contrary,  the  period  of  warmth  between  the  5th  and 
21st  gave  a  return  of  59°.5  above  the  usual  average ;  so  that  17**.2 
excess  of  cold  must  be  allowed.  This,  with  the  extreme  aridity  of 
the  ground,  may  be  viewed  as  one  of  the  agencies  which  produced 
the  tardiness  of  growth  that  we  hear  of  from  every  quarter.  The 
prevailing  winds  were  north-easterly  10  days,  after  17th  chiefly, 
sometimes  keen  and  fluctuating ;  north  3,  east  by  south  4,  south- 
west 6,  in  the  second  week,  and  west  to  north  on  7  days.  The 
greatest  degree  of  frost  was  27^  in  the  early  morning  of  April  Ist, 
but  there  was  no  severity  of  cold  that  could  in  any  degree  be  com* 
pared  with  that  of  April  25, 1854,  the  influence  of  wbicn  had  proved 
extensively  destructive.  During  the  course  of  this  month  our  tables 
register  24  dry  days,  for  the  greater  part  brilliantly  annny,  with-> 
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oat  one  drop  of  rain  subsequent  to  the  13th.  The  grass  pastures, 
however,  retained  much  of  their  verdure,  so  did  the  young  wheat 
and  other  cereals  which  had  not  suffered  by  the  extreme  force  of 
the  previous  easterly  winds.  Bain  in  sufficient  abundance  to  supply 
the  springs  and  exhausted  wells  "vtas  the  remaining  desideratum. 

May. — ^A  month  remarkable  for  its  transitions.  The  first  six 
days  were  dry  and  sunny,  but  cold.  The  barometer,  at  30.10  on 
1st,  began  to  recede  on  the  2d,  till  on  the  6th  it  stood  at  29.95,  after 
several  intermediate  fluctuations.  The  wind  had  been  very  keen 
from  east  by  north,  and  did  some  injury  to  the  young  wheat  on 
light  blowing  soils  that  had  been  reduced  to  ush  fineness  by  pro- 
tracted frosts.  On  the  6th  the  current  became  westerly,  and  rain 
approached.  I  had  by  that  date  supplied  myself  with  an  efficient 
rain-gauge,  and  thus  ascertained  that  our  immediate  locality  was 
refreshed  by  the  absorption  of  0.798  of  rain  between  the  7th  and 
16th  of  the  month.  The  Lewisham  table  reports  rather  more  than 
1  inch.  The  temperature  remained  far  below  the  average  to  the 
17th,  the  deficiency  amounting  daily  to  above  6"".  On  the  18th 
and  19th  the  barometer  had  risen  above  30.0,  the  temperature 
above  the  average,  yet  both  declined  again.  On  the  24th,  a  bright 
and  sunny  day,  the  mid-day  temperature  rose  to  70*^ ;  the  night  be- 
came cool,  but  the  25th  was  extremely  hot  at  77^  Again,  on  26th, 
the  thermometer  rose  to  80"" — theaverageof  three  observations  being 
65",  equal  to  10®  plus.  Strange  to  relate,  with  a  return  of  northerly 
winds  the  weather  became  again  extremely  cold  (38''),  so  far  under 
the  usual  mean  as  to  require  a  deduction  of  9°  each  day.  This  is  an  ex- 
traordinary feature  in  a  month  whose  average  temperature  is  stated, 
on  the  authority  of  the  British  Almanack^  to  be  54°.  Much  as 
a  cool  and  windy  Mav  is  to  be  preferred  to  a  hot  one,  a  degree 
of  cold  so  preponderatmg  must  always  tend  to  retard  the  advances 
of  agricultural  produce.  By  comparison  between  our  own  and 
Olaisher's  Lewisham  tables,  the  barometric  average  of  the  month 
may  be  taken  at  29.819,  that  of  the  thermometer  49^35.  Eighteen 
of  the  days  were  dry,  many  with  sun  ;  more  or  less  rain  fell  on  the 
remaining  13,  the  total  fall  here  being  about  1.69.  The  winds, 
from  north-east,  were  forcible  in  the  first  week,  also  from  the 
opposite  quarter  at  its  close,  and  varving  to  north-westerly  during 
the  following  10  days.  The  transitions  were  frequent  and  often 
abrupt,  particularly  after  the  19th. 

Jwne  came  in  with  the  greatly  depressed  temperature  at -which 
May  terminated,  and  this  continued  till  the  5th  aay.  There  was 
then  a  change.  On  the  6th  the  thermometer  rose  to  12""  above  the 
average  of  the  period,  the  mercury  rising  to  84°  of  Fahrenheit 
scale,  with  the  wind  at  south-south-east,  according  to  the  Lewisham 
table.  Here,  at  Croydon,  our  instruments  did  not  indicate  a  greater 
decree  than  78'',  the  night  for  the  first  time  marking  60°.  The 
sudden  transitions  of  the  season,  and  the  usual  great  depression  of 
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night  temperatures,  produced  that  characteristic  peculiarity  which 
retarded  the  advance  of  vegetation  to  so  late  a  period.  Mid- 
summer was  at  hand,  and  yet  in  many  places  the  wheats  were 
low  in  growth,  and  the  spring-sown  cereals  scarcely  visible.  Prog^ 
nostics  of  danger,  if  not  of  absolute  evil,  were  hazarded ;  and  the 
continued  absence  of  genial  spring-showers  did  not  tend  to  meliorate 
the  prospect.  The  rain  of  the  whole  month  amounted  to  0.61, 
and  this  slight  addition  brought  up  the  return  for  the  half-year  to 
7.23,  being  little  more  than  one-half  of  the  usual  volume.  Under 
these  circumstances,  connected  with  others  of  local  interest,  I  was 
induced  to  devote  attention  to  the  rain-gauge  and  its  indications ; 
and  after  unremitting  experiments  I  arrived  at  the  conclusion, 
that  the  square  form  of  the  receiving  funnel  must  be  preferred,  in- 
somuch as  the  exact  number  of  square  inches  can  be  correctly  de- 
termined, provided  the  instrument  be  accurately  made.  Thus  a 
funnel  whose  diameter  is  precisely  8  inches  will  comprise  64  square 
inches,  whereas  insuperable  difEculties  meet  eveiy  attempt  to 
estimate  the  number  of  square  inches  of  water  which  pass  through 
a  circular  instrument. 

The  meteorology  of  the  month  and  its  phenomena,  may  be  thus 
arranged :  Average  height  of  the  barometer,  30.05 ;  of  the  ther- 
mometer, 68".4,  being  Sie  result  of  three  daily  readings — lowest 
60M,  highest  66°.86,  being  about  2i°  daily  below  the  esti- 
mated mean.  The  cold  periods  were  comprised  between  the 
1st  and  5th,  14th  and  26th  days.  The  prevailing  winds  were 
westerly  by  south  16  days,  by  north  7  days,  and  easterly  to 
north  7  days.  Bain  fell,  but  in  small  (j^uantity,  on  9  occasions. 
Wheat  came  into  ear  on  or  just  before  Midsummer  day,  nearly  18 
days  later  than  in  1854. 

Jult/. — If  the  reader,  after  perusal  of  the  following  remarks, 
will  take  the  trouble  to  refer  to  July  in  our  Characteristics  of  1854, 
a  considerable  difference  will  be  observed  in  the  arrangement  of 
the  weather  phenomena  That  month,  in  its  early  days,  was  un- 
propitious,  and  far  from  genial,  the  greater  portion  of  its  noted 
penodical  rains  having  fallen  within  the  first  two  weeks ;  but  then 
fine  weather  set  in,  and  that  sunny  and  forcing  temperature,  so 
important  to  husbandry,  was  fully  established,  ana  continued 
throughout  August,  bringing  forward  and  perfecting  that  glorious 
harvest,  which  perhaps  more  than  rivalled  its  antecedent  of  1847. 
So  far  retrospectively. 

First  Period  includes  8  days,  being  a  continuation  of  the  same 
brilliant  weather  which  commenced  on  the  19th  of  the  preceding 
month.  The  barometer  stood  above  30  inches:  the  maximum 
day  temperature  averaged  about  74°,  and  the  nights  were  not  cold. 
Hay-making  was  carried  on  in  Surrey  with  great  rapidity,  and 
though  the  crop  was  trifling  iu  bulk,  the  quality  of  the  hay  was 
superior.    Those  who  waited  for  more  grass  (as  a  natural  result  of 
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the  thunder-showers  which  established  the  rainy  period  of  the  four 
following  days),  lost  their  best  opportunity.  From  the  14th  the 
weather  became  unsettled,  but  the  15th  proved  one  of  the  finesf 
and  most  sunny  days  of  mid  July  ^  and  this  circumstance  may 
authorise  allusion  to  the  foolish  superstition  of  St  Swithin's  day. 
"  If  it  rain  on  that  day,  there  will  be  rain  for  the  next  40  days." 
The  15th  of  July  now,  does  it  in  any  way  coincide  with  the  15tli 
before  the  change  of  style?  and  would  it  not  fall  on  the  27th,  12 
days  in  advance  ?  Has  the  saint  lost  his  prerogative?  for  certain 
it  is,  that  on  our  15th,  rain  has  occasionally  fallen  profusely,  yet 
the  weather  has  subsequently  become  all  that  could  be  desired  for 
the  safe  housinp^  of  all  the  cereal  crops. 

Second  or  Wet  Period  dates  from  the  16th  to  the  end  of  the 
month,  with  the  exception  of  three  fine  days  (20th,  21st,  and  22d). 
Barometer  at  30  plus,  wind  westerly,  and  with  fine  warm  sun. 
Several  thunderstorms  and  frequent  profuse  showers  followed, 
and  thus,  instead  of  enjoying  the  fine  maturing  weather  of  1854, 
the  advance  of  the  harvest  was  again  materially  retarded. 

Instrumental  obsei*vations  at  home,  compared  with  those  re^ 
ported,  give  the  following  results:  Barometric  average  of  the 
whole  month,  29.9:  Thermometric  mean,  61^4;  maximum  of  the 
days,  72^4 ;  minimum  by  night,  56^5.  Winds — between  south  to 
west,  17  days,  chiefly  after  the  12th  ;  north-westerly  Dn  6  days  in- 
terspersedly ;  north  to  east  4  days,  and  thence  variable  on  the 
6th,  7th,  8th,  and  9th.  The  mean  temperature  of  the  entire 
month  coincided  pretty  nearly  with  that  of  the  ordinary  average 
of  July.  The  total  quantity  of  rain  measured  by  my  own  instru- 
ment amounted  to  6.26 :  the  balance  was  thereby  restored.  The 
Lewisham  table  reports  5.36;  and  these  differences  must  take 
place  whenever  the  rainfalls  are  produced  by  heavy  local  showers. 
Corn  was  partially  laid,  and  I  observed  some  evident  marks  of  a 
current^  indicative,  I  conceive,  of  electric  agency  between  the 
earth  and  atmosphere,  as  the  com  stood  erect  and  firm  on  each 
aide  of  a  narrow  strip  extending  more  than  200  yards. 

August  came  in  as  July  had  terminated,  and  retained  a  similar 
threatening  aspect  till  the  9th.  There  were  many  showers,  and 
only  three  of  the  days  were  quite  dry  (1st,  3d,  and  5tn) — the  volume 
of  rain  gauged  here  was  0.73 ;  that  at  Lewisham  0.67.  In  this 
Jirst  period  the  barometer  fluctuated  between  29.70  and  30. 
The  average'  temperature  was  1°  below  the  usual  one  of  62°, 
•  and  the  winds  from  west  to  south  were  frequently  very  brisk. 
Under  these  circumstances,  combined  with  trustworthy  reports  of 
wet  and  unfavourable  weather  on  the  Continent,  solicitude  con- 
cerning the  future  harvest — already  late,  but  advancing  to  matu- 
rity— began  to  prevail.  On  the  9th  evening,  however,  the  mercury 
rose  to  29.95.  The  second  period  commenced  on  that  day,  and 
with  it  the  fine  weather  commenced,  which  forced  on  the  harvest 
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with  rapid  8tride&  It  contlnned  without  interruption  to  the  close 
of  August,  unless  we  yiew  as  such  the  glorious  electrical  pheno* 
fhenon  which  commenced  in  East  Surrey  about  8  o'clock  in  the 
evening  of  the  23d,  and  ceased  rather  before  dawn  of  the  24th. 
After  a  powerful  sun  and  sultry  heat  of  nearly  80",  thunder-clouds 
formed,  and  two  or  three  distant  peals  were  heard  at  Croydon;  but 
the  storm  passed  off,  and  the  clouds  separated  at  sunset,  with  fine 
clear  spaces  between  them.  At  8  o'elock  flashes  of  lightning  com- 
mencea  in  the  south-east  horizon,  and  these  recurred  more  and  more 
frequently  as  the  rocky  masses  of  clouds  extended  to  the  south 
and  south-west.  The  coruscations  were  brilliant  in  the  extreme,  and 
were  responsive  to  each  other,  as  they  blazed  from  various  masses 
that  continued  to  form  in  the  western  horizon.  No  thunder  was 
heard,  nor  did  any  rain  fall.  It  appeared,  in  fact,  that  the  strife 
was  entirely  atmospherical  between  the  two  electricities,  for 
although  there  were  many  streams  of  fire^  yet  all  appeared  to 
ascend  in  the  cloud,  not  one  darting,  as  forked  lightning,  toward  the 
earth.  The  display  continued  without  intermission  till  nearly 
1  A.M.,  when  the  clouds,  converging,  as  it  were,  in  a  centre,  thunder 
was  heard,  not  loud,  and  in  distinct  reports,  but  as  a  continuous 
roll  in  sound,  resembling  that  of  a  heavy  wind,  protracted  for  at 
least  fifteen  minutes :  thus  the  phenomenon  terminated  before  2 
o'clock  A.M.  'Rain  accompanied  it  toward  the  close,  and  I  ascer- 
tained by  the  square  rain-gauge  that  the  fall  amounted  to  0.67 
of  an  inch — a  valuable  supply  for  the  mangel-wurzel,  swedes, 
turnips,  and  grass  pastures.  No  injury  was  sustained  by  the  cereal 
crops,  which  were  harvested  with  great  rapidity,  and  were  nearly 
all  secured  by  the  31st.  The  meteoric  ana  instrumental  averages 
of  August  may  be  comprised  in  a  few  lines.  The  winds  N.  and 
N.W.  7  days,  S.  and  S.W.  18  days,  S.  and  S.E.  4  days;  the 
11th  and  18th  were  calm.  Twenty-five  of  the  days  were  dry, 
chiefly  after  the  8th.  Showers  fell  at  Croydon  on  seven  occasions, 
producing  1.40  of  water:  the  greatest  fall  above  alluded  to 
was  entirely  local,  as  accounts  received  subsequently,  proved  that 
even  at  small  distances  the  fall  of  rain  did  not  amount  to  2  inches. 
The  average  of  pressure  was  taken  here  at  30.02 :  of  the  thermo- 
meter, 62°.7.  Thus  the  mean  of  the  entire  month  was  in  excess 
of  about  IM. 

September. — This  has  proved  the  most  important  month  of  the 
year,  inasmuch  that  it  witnessed  the  conclusion  of  the  harvest  under 
circumstances  the  most  benign  and  propitioua  Conflicting  opinions 
of  the  quality  and  yield  of  the  cereals  exist  to  a  great  and  painful 
extent,  and  sad  exaggerations  have  been  indulged  in  by  parties 
whose  object  appears  to  be  the  advance  of  prices  at  the  expense  of 
truth.  Time  must  determine  the  questions  of  supply  and  demand. 
At  present  it  will  suffice  to  enter  upon  a  strict  recital  of  the 
meteorological  averages  of  the  month.     The  barometer  was  high 
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throughout:  its  greatest  altitude  at  Croydon  was  30.44  on  the  7th, 
8th,  24th,  apd  25th  days.  The  mercury  fell  below  30.  on  the  27tb, 
and  at  10  P.M.  receded  to  29.83,  the  mean  of  the  month  being 
30.118.  Much  rain  fell  in  the  last  four  days,  amounting  to  0.578. 
By  comparison  of  the  total  fall  noted  here,  at  Camberwell,  and  at 
Lewisham,  I  obtain  the  following  results:  1.02,  1.10,  and  1.10,  a 
striking  and  peculiar  coincidence.  The  thermometers  in  several 
places  varied  considerably — -particularly  in  the  morning's  readinff- 
off;  my  lowest  point  occurrea  on  the  27th  morning,  early — 37**  Fan. 
Mr  Glaisher's  register  gave  29*.7  =  2°.3  of  frost.  Vegetation,  how- 
ever, bore  no  indication  of  actual  frost.  The  mean  temperature  of 
the  month,  fix)m  three  daily  observations,  was  57°.50 — a  little  below 
the  usual  mean.  There  were  22  dry  days,  and  8  wherein  more  or 
less  rain  fell  near  Croydon.  The  winds  came  from  an  easterlv  point : 
in  22  of  them  from  east  to  north.  The  westerly  breezes  (chiefly  in 
the  third  and  fourth  week)  introduced  those  seasonable  rains  that 
produced  a  rapid  enlargement  of  the  bulbous  crops,  chiefly  of  the 
^^  mangels ;''  the  cultivation  of  which  root  is  much  on  the  increase. 

October. — An  entire  month  of  alternations,  and  perpetually  recur- 
ring meteoric  and  atmospherical  changes.  After  the  26th  of  the 
preceding  month  a  rapid  depression  of  the  mercury  took  place,  and 
from  30.21  inches  the  barometer  fell  to  29.43  inches.  Itain  then 
approached,  and  between  the  Ist  and  7th  of  October  I  gauged 
1.135  inches;  the  Lewisham  table  reports  1  inch  36  cents.  These 
copious  rains  were  useful :  they  promoted  the  verdure  and  growth 
of  pasture-grass,  benefited  the  August  turnips,  and  restored  the 
balance  of  volume,  which  had  been  much  disturbed  by  the  aridity 
of  1854,  protracted  till  July  last.  There  were  14  days  without 
rain,  11  of  them  sunny ;  all  the  others  were  more  or  less  showery. 
The  prevailing  winds  were  south-westerly  —  sometimes  stormy, 
as  on  the  25m  and  26th.  In  the  last  week,  north  and  north- 
east winds  reduced  the  temperature  several  degrees  below  the 
average  (47**).  The  month,  on  the  whole,  was  not  cold,  for,  as  16 
of  the  days  produced  an  excess  of  59'.3,  the  minus  of  the  other  15 
amounted  only  to  33°.6,  —  the  diflerence  (25^8)  being  equally 
distributed,  yielded  an  average  excess  of  heat  somewhat  under 
f  ths  of  a  degree  per  day.  The  greatest  night-cold  occurred  on  the 
15th  (36**),  when  the  average  was  reduced  to  6'*.3  minus. 

The  subject  which  excites  at  this  time  a  very  deep  interest  is  the 
great  price  of  bread.  Two  successive  harvests  have  been  abun- 
dant, and  perfectly  secured.  The  distress  produced  in  families 
with  limitea  means  is  heavy,  and  much  to  be  lamented ;  but  where 
and  what  is  the  remedy  ? 

November  has  exhibited  peculiarities ;  but,  on  the  whole,  farmers 
speak  well  of  it  as  seasonable.  In  good  truth,  they  have  had  no 
reason  to  find  any  fault,  for  the  land  had  been  brought  into  the 
best  condition  for  every  operation,  either  prospective  or  as  con- 
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nected  urith  reallBation.  Meadows  and  pastores  had  assamed 
the  verdure  of  spring;  the  plough  was  kept  steadily  at  work; 
much  seed  was  sown ;  and  now,  on  this  7th  day  of  December,  I 
have  observed  the  green  blade  in  the  drills,  not  lush  or  winter* 
proud,  but  healthy.  What  the  public  has  just  cause  to  deplore 
and  complain  of,  are,  the  inadequacy  of  drainage  and  the  too 
shallow  oepth  of  the  staple.  Were  deep  tillage  effected  by  some 
cultivating  madiinery — say  to  the  full  extent  of  10  or  12  inches, 
always  excepting  a  hungry  gravel  or  vicious  pan — the  country 
might  certainly  add  one-fifth  to  its  produce.  Does  not  the  experi- 
ence of  the  Tester  deep  land-culture  bear  out  the  suggestion  ? 

The  root-crops  claim  particular  notice.  White  turnips  have  not 
recovered  from  the  torpor  induced  by  the  aridity  before  alluded 
to,  and  therefore  are  locally  deficient.  Swedes  are  better,  and 
many  are  stored.  Late  in  the  month  there  were  specimen  bulbs 
of  enormous  bulk  and  singularly  fine  regularity  of  growth.  But 
the  mangels !  what  can  be  said  of  their  amazing  quantity  ?  And 
as  concerns  the  orange-globe  variety,  its  yield  and  quality  are 
altogethei;  surpassing.  Everywhere  we  meet  with  immense 
stores,  protected  by  deep  ridges  of  earth  piled  to  the  height  of 
many  feet,  and  ventilated  by  orifices,  whicn  are  carefully  closed 
with  light  plugs  of  straw.  Every  one  seems  in  accord  upon  the 
character  and  value  of  this  excellent  nutrimental  '^  root  of  plenty." 

The  meteorological  data  of  the  month  remain  to  be  noticed. 
The  barometric  averages  from  two  daily  readings  were  29.994 
inches ;  the  highest,  30.33  inches  on  the  26th,  the  lowest  on  the 
first  3  days,  and  never  below  29.60  inches.  The  total  averages  of 
the  thermometer  by  three  observations  were — lowest  by  night,  36^55 ; 
day  maximum,  45^.66 ;  10  p.m.,  40°.4.  The  winds  were  north  to 
east  on  14  days,  east  to  south  3  days,  south  to  west  8  days, 
and  west  to  south  5  days;  sometimes  lively,  but  never  violent. 
The  sky  was  generally  overcast,  but  9  of  the  days  enjpyed  more 
or  less  sun.  Kain  fell,  by  my  observations,  on  11  occasions,  and 
to  the  extent  of  1.595  inches.  At  Camberwell  the  fall  was  reported 
at  only  1.24  inches,  and  at  Lewisham  1.50  inches. 

December, — The  weather  proved  so  changeable  throughout  (with 
the  exception  of  the  week  commencing  on  the  15th)  that  it  would 
be  difficult  tp  divide  the  month  into  regular  periods.  It  commenced 
with  I''  of  frost  in  the  early  morning,  hazy ;  the  barometer  at  30.08, 
rapidly  falling  to  29.84,  the  day  sunny.  Drizzle  succeeded  to 
this  more  or  less,  and  on  the  2d,  3d,  and  4th,  it  produced  on  the 
whole  nearly  5  cents  of  water.  The  5th  day  was  fine  and  rather 
genial — 41*^  and  42"".  In  the  night  there  was  the  first  sprinkling 
of  snow;  not  sufficient  to  cover  the  fine  green  herbage.  It  did  not, 
however,  melt  away  or  wholly  evaporate,  though  several  sunny 
days  occurred  between  the  snowy  intervals,  and  the  great  change 
in  temperature  of  the  14th  at  10  p.m.    The  keen  frosts  of  every 
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night,  from  the  6th  to  the  14th  inclusive,  will  account  for  this. 
The  wind  had  then  veered  to  the  west,  and  brought  with  it 
17°  of  increased  temperature,  between  8  A.M.  and  10  at  night. 
Then  a  drizzling  rain  commenced,  which  produced,  by  mj  square 
gauge,  0.11  of  water  on  the  64  square  inches.  The  thermometer, 
by  3  daily  observations,  gave  about  36°  average  to  the  17th  day. 
A  lull  on  the  16th,  followed  by  a  change  of  wind  to  east,  introduced 
that  severity  of  frost  which  has  been  generally  noticed  as  extra- 
ordinary and  unwonted  at  so  early  a  period  of  winter.  My  self- 
registering  instrument  marked  14"  Fahr.  on  the  22d  morning. 
Eight  following  days  were  frosty  throughout,  and  they  terminated 
in  the  evening  of  the  22d,  when  one  of  those  extraordinary  transi- 
tions of  this  season  claims  particular  notice.  On  the  23d,  early, 
the  register  was  read  ofiF  at  24''.8  of  frost :  by  2  p.m.  the  mercury 
had  risen  to  45.,  the  wind  being  south-west.  Rain  commenced 
during  the  night:  more  fell  on  four  occasions,  and  finally,  as 
a  sudden  shower,  at  noon  of  the  30th.  The  total  volume  gauged 
was  1.399  during  this  period  of  9  changeable  and  warm  days, 
wherein  the  mean  temperature  greatly  exceeded  the  usual  average 
of  December. — It  remains  to  describe  the  meteorological  pheno- 
mena of  the  month.  The  barometer  here  averaged  29.839.  The 
two  thermometers  gave — ^minimum  of  all  the  nights,  31°.36 ; 
maximum  of  all  the  days,  39''.35.  The  winds  came  from  south- 
west to  west  on  1 1  days,  chiefly  in  the  3d  and  last  weeks ;  from 
west  to  north  on  7  days,  on  the  1st  and  2d  weeks ;  from  north 
to  east  3  days,  and  from  east  to  south  5  days :  calm  twice.  In 
force  the  current  was  occasionally  lively,  but  it  became  violent 
on  the  26th  from  south-west.  As  respects  the  weather,  14  of  the 
days  were  dry,  with  more  or  less  sun  on  10  of  them.  Rain,  sleet, 
and  snow  fell  on  the  remaining  14  days.  The  rainfall  of  the 
month  is  estimated  at  1.711 ;  that  of  the  whole  year,  24.17  inches. 
When  we  take  an  extensive  standard,  and  compare  those  of  Green- 
wich and  Camberwell,  the  general  return  may  be  safely  estimated 
as  somewhat  below  the  yearly  average  rainfall  in  the  metropolitan 
counties. 

Phenomena, — Two  or  three  beautifully-tinted  circles  were  ob- 
served near  the  moon  in  the  third  week.  At  sunrise  on  the  30th 
the  clouds  assumed  many  fanciful  groups  of  li^ht  yellow-tinted 
cumuli,  or  vaporous  masses,  extending  from  south-west  to  north- 
west, while  the  rising  sun  illuminated  the  cumuli  in  the  south-east 
with  a  pale  silvery  lustre,  from  the  centre  of  which  darted  nume- 
rous black  rays  at  various  angles,  the  outermost  extending  about 
60^     The  phenomena  were  indescribably  impressive. 

The  agricultural  prospects  are  encouraging.  May  a  bountiful 
Providence  sanction  the  promise,  and,  with  an  abundant  realisation, 
confer  the  further  blessing  of  gratitude  and  thankfulness. 

January  1, 1850. 

J0X7BNAL. — ^MABCH  1856.  X 
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Remarks  on  the  Hereditary  Properties  of  Cultivated  Pla/rUs. 
By  David  Goerib. — Plants  brought  from  other  climes  retain,  at 
least  for  a  time,  the  peculiar  habits  they  may  in  these  climes  have 
■possessed,  although  they  are  removed  from  former  influences. 
Thus  the  sweet-scented  coltsfoot,  accustomed  to  flower  in  the 
winter  time  in  the  mild  climate  of  the  south  of  Europe,  will  not 
cease  attempting  to  rear  its  flowering  heads  whenever  encouraged 
to  do  so  by  a  week  of  fresh  weather  in  the  middle  of  our  own 
winters,  however  often  it  may  have  received,  from  our  winter's 
frosts,  a  lesson  to  the  contrary ;  and  the  same  may  be  said  of 
many  other  exotic  winter  flowerers,  whether  their  place  be  in  the 
greenhouses  or  open  gardens  of  Britain.  And,  brought  from  a 
severer  clime,  where,  however,  the  spring  is  sudden,  and  uninter- 
rupted by  returning  frosts,  the  Siberian  crab  with  us  continues  to 
put  forth  its  blossoms  with  the  first  breath  of  returning  spring, 
although  experience  might  have  taught  it  the  danger  of  so  doing 
in  a  country  where  a  return  of  the  cold  north  wind  in  course  of  the 
spring  months  often  "  checks  all  our  buds  from  blowing."  Even 
annual  plants  show  an  attachment  to  habit ;  and  though  in  their 
case  it  cannot  be  expected  to  last  over  many  years,  each  year 
witnessing  the  growth  and  decay  of  a  generation,  still  the  farmer 
knows  that,  by  bringing  his  seed-corn  from  a  warm  sandy  or 
gravelly  soil,  the  soil  he  cultivates  being  of  a  colder  nature,  he 
will  succeed  in  having  an  earlier  harvest,  the  seed  being  the  pro- 
duce of  plants  that,  from  the  influence  of  soil  and  climate,  have 
acquired  a  habit  of  ripening  earlier.  Only,  as  corn  is  shortlived, 
he  must  continue  making  this  change  of  seed  to  perpetuate  the 
wished-for  benefit.  It  is  for  the  cultivator  to  take  advantage  of  the 
fact  that  plants,  like  men,  are  "  creatures  of  habit." 

The  habits  of  plants  are  more  or  less  hereditary,  and  the  same 
may  be  said  regarding  certain  of  their  properties.  Thus  it  is  a 
property  of  an  inferior  variety  of  the  Scottish  pine,  too  much 
planted  in  the  lowlands,  to  have  white  and  inferior  timber ;  and 
when  seed  is  gathered  from  the  lowland  woods,  the  comparative 
worthlessness  of  the  variety  as  a  timber  tree  is  perpetuated.  But 
seed  of  the  trae  badge  of  Clan  Alpine,  the  real  native  pine, 

fathered  in  the  forests  of  Braemar  or  Strathspey,  produces  trees 
aving  red  and  durable  wood ;  and  yet  the  two  kinds,  differing  as 
they  do  in  the  properties  of  their  timber,  are  but  varieties  of  the 
same  species  of  pine.  One  sample  of  flax-seed  will  produce  a  fine- 
fibred  flax,  while  another  will  produce  flax  with  a  coarse  fibre, 
there  being  all  the  time  no  difference  in  species,  or  even  in  variety, 
but  only  a  difference  in  the  soils  or  climates  where  the  two  samples 


HEREDITART  PBOP£BTIES  OP  CULTIYATED  PLANTS.        315 

of  seed  were  raised,  the  soil  and  climate  of  the  place  where  they 
are  sown  having  also  a  relative  influence.  A  variety  of  wheat  liked 
by  the  baker  froni  the  thinness  of  its  bran,  or  from  some  other 
reason,  will  in  all  likelihood,  when  sown,  produce  wheat  excelling 
in  the  same  particulars ;  and  the  same  may  be  said  of  varieties  of 
barley  preferred  by  the  maltster,  and  of  oats  held  in  special  esteem 
by  the  Scottish  meal-miller. 

When  a  cultivated  plant  has  developed  a  peculiar  property 
esteemed  valuable,  it  is  of  importance  that  such  property  should  be 
perpetuated.  There  are  hindrances  to  this  in  the  tendency  of  culti- 
vated plants  to  sport  or  to  cross  with  others  of  their  kind  growing 
near  them.  Hybridisation  as  an  incident  of  culture  was  known 
thousands  of  years  ago ;  and  to  guard  against  it,  as  sometimes 
having  an  injurious  effect,  the  inspired  lawgiver  of  Israel  forbade 
the  sowing  of  a  vineyard  with  divers  seeds,  lest  its  fruit  might  be 
polluted;  and  there  seems  to  be  a  spiritualised  allusion  to  this 
mjurious  effect  of  allowing  an  intermingling  of  good  and  inferior 
varieties  of  cultivated  plants,  in  the  remarks  divinely  made  regard- 
ing ancient  Israel,  when  it  was  said  that  they  had  become  ^'  the 
degenerate  plants  of  a  strange  vine,"  though  they  had  been  sown 
"  wholly  a  right  seed."  They  had  mingled  with  the  heathen,  and 
thus  haid  lost  the  marks  that  should  have  characterised  the  children 
of  Abraham. 

But  though  hybridisation,  as  effected  by  the  agency  of  insects 
or  of  the  wind,  on  plants  of  a  like  botanical  nature  yet  differing  in 
their  habits  or  properties,  may  often  cause  injury  and  pollution,  the 
art  of  hybridising  plants,  and  of  crossing  between  varieties  of  the 
same  species,  may  often  prove  highly  useful  to  the  cultivator. 
Sometimes  superior  varieties  are  in  this  way  obtained  accidentally, 
or  without  the  agency  of  human  art,  as  when  a  marked  ear  of  corn 
is  picked  in  a  field,  and  its  grains  preserved  and  sown.  The  pro- 
duce of  such  grains  will  be  found  to  manifest  a  likeness  to  their 
original.  Thus  the  Sandy  oat,  originally  discovered  by  the  herd- 
boy  Sandy  Tamson,  maintains  the  persistency  of  its  grains,  these 
bemg  difficult  to  thrash  out,  or  to  shake  out  by  high  winds  in 
autumn ;  the  potato  oat,  where  preserved  pure,  shows  fine  plump 
grains,  easily  shaken  out  when  ripe,  as  in  the  first  ears  found  in  a 
potato  field  ;  the  Annat  barley  is  still  a  favourite  with  the  maltster, 
and  shows  a  beautiful  well-filled  grain,  where  it  has  been  preserved 
•from  mixture,  and  sown  on  a  suitable  soil ;  for  this  barley,  liking 
a  dry  warm  loam,  soon  deteriorates  on  a  strong  clay,  and  has  not, 
like  the  Chevalier,  the  ability  of  adapting  itself  to  various  kinds  of 
soil ;  and  then,  as  for  wheat,  some  kinds  originating  also  in  an 
accidental  way,  have  maintained  their  character  for  a  long  time, 
while  others,  from  having  been  mixed,  or  taken  to  unsuitable  soils 
or  climates,  have  gone  out  of  repute. 

At  present  it  seems  to  be  a  disputed  point  whether  seed  of  the 
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very  finest  quality  should  be  sown  in  order  to  produce  good  grain. 
The  general  opinion  hitherto  has  been  in  favour  of  this  mode  of 
practice,  and  agricultural  societies  have  been  in  the  habit  of  award- 
ing premiums  for  the  finest  samples  of  seed-corn,  without  consider- 
ing that  such  samples  may  owe  their  superiority  in  weight  and 
colour,  partly  to  the  influence  of  a  favourable  climate  or  season, 
and  partly  to  the  mere  mechanical  agency  of  a  good  set  oS  fanners^ 
to  which  the  ^rain  may  have  been  twice  subjected  instead  of  once. 
In  endeavounng  to  improve  established  varieties  of  wheat  or  other 
grain,  it  has  been  thought  commendable  to  select  in  the  field  the 
largest  plants  or  most  fully  developed  ears,  and  in  the  bam,  the 
largest,  roundest,  and  best-coloured  grains.  And  yet,  in  entire 
opposition  to  the  principle  which  guides  this  mode  of  acting,  it 
has  sometimes  been  found  that  seed-corn  of  inferior  quality,  even 
when  it  has  been  damaged  by  frost  or  badly  secured  in  a  wet 
harvest,  produces  grain  of  excellent  quality,  while  seed  of  first-rate 
quality  has  produced  grain  of  moderate  weight  and  bad  colour. 
Such  contradictory  facts  may  be  attributed  to  the  varying  influ- 
ence of  the  seasons ;  but  it  would  appear,  after  taking  a  view  of 
the  whole,  that  it  is  not  essential  to  have  the  seed  of  very  fine 
quality  in  order  that  its  produce  may  also  be  superior.  It  would 
appear,  rather,  to  be  true,  that  highly  cultivated,  finely^  filled,  and 
well-matured  grain,  however  well  fitted  it  may  be  for  grinding  or 
malting,  has  a  degree  of  inertness  about  it  which  is  unfavourable  to 
propagation. 

To  arrive  at  anj  satisfactory  conclusion  on  this  subject,  a  dis- 
tinction must  be  made  between  those  good  qualities  in  seed  which 
are  only  brought  out  under  favourable  circumstances  as  to  climate 
and  soil,  and  those  properties  which  inherently  belong  to  a  plant 
and  descend  through  its  seed  to  its  offspring.  Thus  if  rounaness 
of  grain  be  the  result  of  fineness  of  climate,  a  colder  climate,  in  the 
case  of  wheat,  will  cause  the  grain  to  lengthen  and  lose  its  fine 
shape ;  and  it  is  the  same  with  colour.  As  for  the  oat-plant,  which 
has  been  fitted  by  its  Creator  for  the  comparatively  cool  and  moist 
climate  of  Scotland  and  the  north  of  England,  if  a  fine  well-filled 
sample  be  taken  as  seed  to  the  south  of  France,  the  produce  will  be 
thin,  shrivelled,  flinty,  and  such  as  a  Scottish  miller  would  not 
look  at. 

Formerly  it  was  thought  that,  with  the  exception  of  flax  and 
potatoes,  seed  should  be  brought  from  a  better  cHmate  to  one  that 
is  inferior.  Lowland  farmers  brought  their  potatoes  for  plantmg 
from  the  muirlands,  and  Dutch  flax-growers  brought  their  flax- 
seed from  Riga ;  but  Scottish  farmers  thought  it  best  to  procure 
their  seed-wheat  from  England,  finding  that  it  brought  with  it 
from  the  earlier  climate  of  the  south,  a  habit  of  earliness.  But  fine 
English  wheat-seed  is  now,  perhaps,  less  in  request  than  formerly ; 
•for  Its  beauty  of  shape  and  colour  is  the  effect  of  climate — it  has  fine 


HEREDITARY  PROPERTIES  OP  CULTIVATED  PLANTS.       317 

qualities,  but  they  are  not  hereditary — and  a  few  years  in  the 
climate  of  Scotland  takes  off  the  English  gloss. 

Plants  forced  to  a  high  state  of  culture  are  liable  to  become  de- 
generate. Wheat,  in  its  native  countries — ^in  Sicily,  for  instance — 
will  grow  year  after  year  when  self-sown,  and  still  grow  as  well  as 
at  first ;  but  in  Britain  it  is  an  exotic,  and  also  removed  by  culture 
from  its  natural  habits,  and,  without  a  change  of  seed  and  of  soil, 
it  will  change  in  character  for  the  worse.  High  cultivation  may 
result  in  degeneracy  both  in  the  plants  of  the  farm  and  those  of 
the  garden.  In  florists'  flowers  this  is  seen  most  visibly.  The 
heartsease  violet  of  the  florist  is  shortlived  compared  with  the  old 
Viola  tricolor  of  the  flower-border.  The  double  sweetwilliam  be- 
comes a  biennial,  and  is  sometimes  propagated  with  difficulty  from 
cuttings.  When  fully  double  it  ceases  to  bear  seed,  its  stamens 
being  converted  into  petals ;  and  it  is  the  same  with  many  other 
double  flowers.  Many  budded  and  grafted  shrubs  and  trees  are 
short-lived,  whereas  their  wild  congeners  live  and  flourish  for  many 
years.  The  potato  has  been  so  forced  by  high  culture  as  to  become 
a  degenerate  plant.  And  as  for  cereal  grains,  perhaps  the  fineness 
of  quality  in  a  sample  may  intimate  an  arrival  at  the  limits  of  per- 
fection beyond  which  the  arts  of  the  cultivator  cannot  lead  them, 
and,  arrived  at  which,  a  change  of  circumstances  for  the  worse  will 
cause  rapid  degeneracy.  K,  then,  seed-corn  is  to  be  preferred  for 
its  mere  nneness  of  quality,  it  should  be  sown  in  a  climate  and  soil 
equal  to  that  in  which  it  grew.  And  if  a  farmer  occupies  a  cold 
wet  soil,  and  still  wishes  to  purchase  and  sow  a  change  of  seed  of 
excellent  quality,  he  should  improve  his  soil,  and  even  alter  his 
climate,  by-^in  short — "  Tester  Deep-Land  Gulturey 

Mr  Stephens,  in  his  very  interesting  little  volume  bearing  this 
title,  describes  Tester  culture  and  its  effects.  The  Marquess  of 
Tweeddale  prepared  his  soil  ere  he  began  his  experiments  on  the 
best  way  of  improving  and  perpetuating  the  hereditary  properties 
of  wheat  and  other  grains.  The  object  of  the  Yester  experiments 
with  wheat  differs  from  that  of  farmers  who  seek  the  largest  return 
from  the  acre  of  the  kind  of  soil  cultivated  by  them,  whether  or  no 
the  variety  they  cultivate  may  be  the  best  fitted  for  making  bread ; 
unless,  inaeed,  such  variety  be  decidedly  objected  to  bv  baJcers,  or 
can  only  b^  used  by  them  as  a  mixture  with  other  kinas.  In  this 
way,  the  culture  of  the  "  blood-red,"  a  favourite  variety,  was  limited, 
because  bakers  found  if  necessary  to  mix  it  with  foreign  wheat,  or 
with  white  wheat  home-grown.  Mr  Stephens  remarks,  in  reference 
to  the  proposed  experiments  at  Yester : — 

"  Both  millers  and  bakers  prefer  the  foreign  soft  wheat  to  our 
own,  not  because  it  is  cheaper — ^for  it  is  dearer — but  because  its 
properties  are  such  as  are  admirably  fitted  to  make  a  larger  quan- 
tity of  better  bread  than  our  own  varieties.  It  is  on  this  account, 
and  no  other,  that  the  fine  varieties  of  foreign  wheat  realise  a  con- 
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Biderably  higher  price — ^perhaps  not  less  than  from  5s.  to  lOs.  a 
quarter — than  the  best  wheat  of  home  growth.  Our  own  wheat, 
of  the  inferior  crop  of  1853,  was  so  bad  as  to  make  bread  that  was 
scarcely  edible,  while  inferior  foreign  wheat,  of  that  crop,  made 
comparatively  good  bread.  Now,  when  things  are  so,  it  seems 
incumbent  on  the  growers  of  wheat  of  this  country  to  investigate 
the  grounds  of  preference  shown  by  our  bakers  and  millers  for  the 
foreign  wheat ;  to  ascertain  whether  our  own  varieties  of  wheat  are 
capable  of  assuming  similar  characteristics  to  the  foreign  by  an 
altered  mode  of  cultivation ;  or  whether  it  would  be  better  to  intro- 
duce a  foreign  variety  into  our  culture  from  abroad,  possessing 
its  already  marked  characteristics." — (Yeater  Deep-Land  Culture^ 
p.  144.) 

This  is  an  important  object  to  keep  in  view.  As  regards  foreign 
wheat,  the  main  difficulty  will  be  to  get  it  to  preserve  its  superior 

Sroperties  in  a  changed  soil  and  climate,  xester  draining  and 
eep-ploughing  o£Fer  to  bring  even  a  very  inferior  soil  half-way  to 
meet  the  requirements  of  foreign  wheat-seed.  Wheat  already 
comes  to  the  Haddington  market  from  the  Tester  farms,  of  a  quality 
that  commands  the  highest  price,  although  grown  at  an  altitude 
and  on  a  soil  where,  a  few  years  ago,  the  culture  of  wheat  could 
not  be  attempted.  The  only  natural  benefit  enjoyed  at  Yester 
previous  to  recent  improvements,  was  the  dryness  of  its  climate, 
as  compared  with  moister  localities  on  the  opposite  or  western  side 
of  Scotland. 

There  are  things  connected  with  the  practice  of  agriculture  which 
can  only  be  learned  by  experience.  A  new  variety  of  grain  might 
be  analysed ;  and  a  chemist  might  tell  whether  its  good  quality 
and  fine  shape  were  or  were  not  conjoined  with  a  large  per-centage 
of  protein  compounds,  or  of  blood-and-muscle-forming  matter;  but 
the  variety  cannot  meet  with  final  approval  till  it  be  seen  how  it 
turns  out  in  the  bam,  and  how  it  takes  the  market;  and,  further, 
how  it  accommodates  itself  to  diflerent  kinds  of  soil  and  climate. 
And,  however  much  chemistry  may  teach  us  regarding  the  nature 
of  soils,  the  experience  of  the  miller  and  the  maltster  becomes  the 
Safest  guide  in  fixing  the  rates  of  the  grain  market,  seeing  that, 
besides  taking  into  account  the  weight  of  the  bushel,  the  buyer 
should  know  the  name  of  the  farm  where  the  grain  was  produced. 
And  even  on  the  same  farm  soils  may  differ  so  much  that  an  oat- 
meal-miller will  not  give  so  much  for  43  lb.  oats  from  one  field  as 
he  will  give  for  43  lb.  oats  from  another.  The  one  cargo  may 
meal  better  than  the  other,  though  the  weight  be  the  same. 

As  for  the  improvement  of  turnips  and  beet,  experience  can  tell 
us  much  that  science  leaves  doubtful.  It  has  been  proved  that 
their  specific  gravity  is  a  hereditary  property,  and  not  a  mere  acci- 
dental quality.  In  the  case  of  the  su^ar-beet,  an  excess  of  that 
property  indicates  an  excess  of  saccharme  matter ;  and  hence,  by 
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planting  selected  beetrroots  for  seed,  French  cultiyators  have  greatly 
increased  the  amount  of  sugar  obtainable  from  a  given  bulk  of  roots. 
The  experience  of  the  cattle-feeder  tells  him  that,  whatever  the  cause 
may  be,  turnips  excelling  in  specific  gravity  tell  the  best  tale  in 
the  feeding-byre. 

Were  seed-turnips  selected  on  account  of  their  largeness  of  size 
only,  their  progeny  would  most  likely  become  degenerate — size 
being  an  accidental  habit  induced  by  high  culture,  rather  than  a 
native  property.  To  judge  by  shape,  colour,  and  specific  gravity, 
on  the  other  hand,  is  to  take  notice  of  properties  that  may  be 
expected  to  descend  to  the  next  generation. 

On  the  Action  of  the  Nitrates  of  Potash  and  Soda  on  Vegetor- 
turn — (Translated  from  a  Memoir  read  before  the  Academy  of 
Science  by  M.  Bousstngault). — Saltpetre  exercises  a  most  favour- 
able and  decided  action  in  the  development  of  plants.  This  pro- 
perty ^of  it  was  not  unknown  to  the  ancients;  and  the  reason  of 
its  not  being  generally  used  in  their  agriculture,  is  the  high  price 
which  it  brought  in  those  countries  at  a  distance  from  its  produc- 
tion, owing  to  the  great  expense  of  transport,  and  often  to.  the 
very  heavy  import  duty.  Thus  the  application  of  saltpetre  for  the 
amelioration  of  the  soil  only  became  a  part  of  farm  practice  after 
the  discovery  of  very  rich  beds  in  xeru.  This  discovery  was 
known  in  Europe  in  1821.  The  analysis  of  the  nitrate  was 
made  first  in  the  School  of  Mines  at  Paris,  by  a  young  Peru- 
vian, M.  Mariano  de  Riviero ;  and  it  was  one  of  the  most  illus- 
trious members  of  this  Academy,  the  Abb^  Haiiy,  who  deter- 
mined the  form  of  crystal. 

It  is  found  in  the  province  of  Tarapaca,  situated  between  the 
19th  and  22d  degrees  of  south  latitude,  in  an  arid  plain,  amongst 
a  mass  of  the  nitrate  of  soda,  of  sea  salt,  and  of  the  borate  of  lime, 
about  8  or  10  leagues  from  the  coast. 

Deposits  of  saltpetre  are  also  found  in  the  Pamba  del  Tama- 
ragual,  at  an  elevation  of  about  1000  metres*  above  the  level  of 
the  Pacific  Ocean,  amongst  alluvial  deposits,  conglomerates,  and 
fosnl  wood  of  very  recent  date.  These  oeds,  which  are  considered 
inexhaustible,  extend  to  within  6  leagues  of  the  coast ;  beyond  that 
limit  the  nitre  is  replaced  by  sea  salt. 

The  Peruvians  designate  the  nitre  mixed  with  sand  and  day  by 
the  name  of  caliche.  The  white  crystallised  caliche  is  pure  salt- 
petre, and  at  certain  points  it  is  so  hard  and  compact  that  it  is 
necessary  to  use  it  in  a  state  of  powder  in  working  with  it.  The 
caliche  is  deposited  in  beds  of  from  2  to  3  metres  in  thickness,  and 
from  80  to  400  metres  in  length.  To  separate  the  nitre,  it  is  treated 
with  boiling  water ;  the  solution  is  evaporated  by  a  fire  or  the  heat 

*  Meiie=3.281  feet. 
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of  the  sun ;  and  when  the  salt  is  dry,  It  is  carried  to  the  port  of 
Iquique,  whence  it  is  shipped  to  Europe  and  the  United  States. 
According  to  M.  Riviero,  the  value  of  the  nitre  at  Iquique,  delivered 
hy  the  manufacturers  at  Tamaragual,  when  there  is  a  demand  for 
it,  is  about  25  francs  the  100  kilogrammes. 

The  working  of  the  saltpetre  beds  in  the  province  of  Tarapaca 
did  not  commence  earlier  than  1831 ;  in  the  last  five  years  the 
exportation  has  exceeded  3  million  quintals. 

It  is  remarkable  that,  before  the  conquest,  the  Peruvians  derived 
no  advantage  from  nitre ;  nevertheless,  the  Incas  possessed  a 
most  advanced  knowledge  of  practical  agriculture.  The  attentive 
observation  of  the  circumstances  which  attend  the  lowering  of  the 
temperature  by  nocturnal  radiation  had  taught  them  to  preserve 
their  fields  from  the  efiects  of  cold,  by  disturbing  the  transparency 
of  the  air  by  means  of  smoke ;  they  applied  guano  to  the  soil, 
they  prepared  an  active  manure  of  dried  fish,  and  from  nightsoil 
they  made  a  poudrette,  which  they  applied  in  small  doses  to  the 
roots  of  every  plant  of  maize. 

The  good  efiects  of  the  nitrate  of  soda  on  crops,  which  received 
from  120  to  125  kilogrammes  per  hectare,  were  called  in  question 
till  the  comparative  experiments  of  David  Barclay  in  England,  and 
of  Kuhlman  in  France.  And  we  can  affirm,  that  of  the  large 
importations  of  nitrate  from  Peru  into  Great  Britain,  the  portion 
used  in  agriculture,  though  now  very  considerable,  is  still  on  the 
increase. 

It  being  once  established  that  the  nitrates  of  potash  and  soda 
contribute  much  to  the  vigorous  growth  of  plan>ts,  it  only  remains 
for  us  to  consider  how  they  act.  Do  they  act  as  alkaline  salts, 
which  are  always  so  efficacious  on  vegetation  ?  or,  by  reason  of 
their  compound  nature,  do  they  act  after  the  manner  of  the 
manures  derived  from  animal  substances — as,  for  example,  the  salts 
of  ammonia  ?  These  (j^uestions  are  certainly  of  importance,  and 
it  is  with  the  hope  of  aiding  to  solve  them  that  I  have  instituted 
some  experiments,  the  results  of  which  I  present  in  this  memoir. 

The  only  explanation  which  I  know  has  been  given  of  the 
useful  effects  of  the  nitrates  on  vegetation,  is  that  of  Kuhlman. 
That  skilful  chemist,  relying  on  the  interesting  researches  which 
have  established  the  fact  of  the  production  of  ammonia  by  the 
action  of  hydrogen  in  a  nascent  state  on  nitric  acid,  has  arrived  at 
this  conclusion,  that  when  the  nitrates  occur  as  fertilisers  in  the 
soil,  their  nitrogen,  before  being  absorbed  by  the  plant,  is  trans- 
formed most  frequently  into  ammonia  in  the  soil  itself.  It  Is 
sufficient  then,  adds  M.  Kuhlman,  to  obtain  the  full  value  of  the 
nitrates,  that  these  salts  be  placed  under  the  deoxydating  influence 
of  a  putrid  fermentation,  of  which  the  definite  result  will  be  the 
carbonate  of  ammonia.  It  is  to  be  regretted  that  M.  Kuhlman 
has  not  investigated  whether  the  organic  matters  in  the  progress 
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of  putrefaction  really  convert  the  nitric  add  of  the  nitrates  into 
ammonia.  That  investigation  was  so  much  the  more  necessary,  as 
vre  know  with  what  facility  the  constituent  nitrogen  of  ammonia  is 
changed  into  nitric  acid.  It  is  even  on  this  tendency  to  oxydation 
that  IS  founded  the  most  plausible  theory  of  the  nitrifaction  of  a 
soil,  where  are  brought  together  the  animal  matters  and  the  alka- 
line bases. 

I  have  thought  it  then  proper  to  examine  if  the  presence  of 
putrefying  organic  matters  in  the  soil  is  indispensable  for  the 
nitrogen  of  the  nitrate  being  assimilated  by  the  plant ;  for  in  the 
case  where  assimilation  takes  place  in  their  absence,  we  are  at 
liberty  to  draw  two  conclusions:  1st,  That  it  is  not  necessary  that 
the  nitrogen  of  the  nitric  acid  be  previously  converted  into  am- 
monia in  the  soil,  before  becoming  fit  to  be  assimilated  by  the 
plant ;  2d,  That  in  their  effects  on  vegetation  the  nitrates  do  not 
act  solely  as  salts  by  means  of  the  base  of  potash  or  of  soda. 

The  process  which  I  adopted  consisted  in  making  a  plant  grow 
in  sand  rendered  quite  sterile  by  calcination,  adding  to  it  a  known 
quantity  of  an  alkaline  nitrate  and  ashes.  The  watering  was  done 
with  pure  water.  In  the  case  where  the  plant  was  fully  developed, 
it  was  necessary  to  make  an  analysis,  and  to  estimate  the  nitrate 
which  it  had  absorbed,  and  determine  exactly  the  nitrate  remaining 
in  the  sand. 

Here  a  difficulty  presented  itself.  To  obtain  sufficient  accuracy, 
it  was  necessary  to  submit  to  analysis  a  very  large  quantity  of 
sand;  it  was  better  to  analyse  the  whole;  but  as  the  operation 
became  almost  impracticable  where  the  mass  of  soil  was  consider- 
able, I  was  obliged  to  restrict  the  quantity.  And  to  estimate  the 
influence  which  the  volume  of  the  soil  rendered  sterile  exercised  on 
the  vegetation,  I  repeated  the  experiments  which  I  had  already 
performed  in  the  open  air,  but  I  increased  the  quantity  of  sterile 
soil.  These  two  experiments  were  made  on  a  lupin  and  on  a  cress. 
I  will  confine  myself  to  the  results  of  the  first  experiment. 

EXPERIMENT  ON  THE  LUPIN. 

Grammes.* 

Sand  and  pieces  of  quartz,  •  .  .  •  .  1524 

Blower-pot  of  baked  clay,    .....  513 

Sand  and  pot^  .  .  2037 

On  10th  May  1855, 1  planted  a  lupin  weighing  0.302  grammes. 
The  plant  grew  in  the  open  air,  hut  measures  were  taken  to  put  it 
under  shelter  immediately  on  its  commencing  to  rain.  The  flower- 
pot was  placed  in  a  porcelain  dish,  raised  about  1  metre  above  the 
grass.  There  was  added  to  the  calcined  sand  1.3  gr.  of  washed 
ashes,  and  0.2  gr.  of  alkaline  ashes.  The  watering  was  done  with 
water  saturated  with  carbonic  acid  gas. 

*  Qrammesi 5.4325  grains  troy. 
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We  finished  the  experiment  on  the  2d  of  Angust,  when  the 
cotyledons  were  withered,  and  some  of  the  inferior  leaves  dis- 
coloured. The  plant  was  0.12  metres  in  height;  it  bore  14  leaves ; 
when  dried  it  weighed  1.415  gr. ;  that  is  to  say,  five  times  as  much 
as  the  seed.    The  result  of  the  analysis  is  as  follows : — 

Grammes. 
In  the  dried  plant,  nitrogen,  .  .  .  •  0.0166 

The  tenth  part  of  the  soil  was  found  to  contain  of  nitrogen 

0.00039  gr.,  therefore  the  whole  contained^   .  .  0.0039 

0.0206 
The  grain  contained  of  nitrogen,  ....  0.0170 

Gain  of  nitrogen  in  three  months  of  yegetation,         0.0035 

It  is  very  nearly  the  same  result  as  that  obtained  last  year  from 
causing  a  plant  to  vegetate  in  a  soil  whose  mass  was  ten  times  less. 

In  this  experiment,  performed  in  the  open  air,  folly  exposed  to 
the  sun,  with  a  wind  sometimes  pretty  strong,  it  consumed  by 
watering  a  very  considerable  quantity  of  water.  But  as  neither 
this  water  nor  the  ashes  added  to  the  calcined  sand  contained 
appreciable  traces  of  ammonia,  it  was  not  necessary  to  introduce 
corrections ;  the  result  has  been  obtained  directly  from  the  numbers 
given  in  the  analysis.  This  is  often,  in  my  opinion,  an  essential 
condition ;  for  an  experiment  of  this  nature  is  evidently  injured, 
when,  on  account  of  the  impurity  of  the  agents  which  have  been 
used  for  the  growth  of  the  plants,  we  are  obliged  to  have  recourse 
to  corrections. 

Being  assured  of  the  influence  exercised  by  the  mass  of  a  sterile 
soil  on  vegetation,  I  kept  up  the  weight  of  the  sand  in  which  the 
plant  was  to  grow  between  the  limits  which  permit  of  an  analysis 
being  made  in  operating  on  the  third  or  half,  so  as  to  multiply  the 
errors  inherent  in  the  process  aa  little  as  possible.  The  weight  of 
the  soil  was  from  200  to  300  grammes. 

First  Experiment, — If\fluence  of  the  Nitrate  of  Potash  on  the  growth  of  the 

Sunflower, 

Two  seeds  of  the  sunflower,  weighing  together  0.062  m-.,  were 
deposited  on  10th  May  1855,  in  calcined  sand,  with  wuich  had 
been  mixed  0.1  gr.  of  alkaline  ashes,  and  1.0  gr.  of  washed  ashes, 
and  successively,  in  the  course  of  the  experiment,  1,11  gr.  of  the 
nitrate  of  potash.  The  sand  was  moistened  at  the  commencement 
with  pure  water,  and,  after  germination,  with  water  saturated  with 
carbonic  acid.  The  plant  grew  in  the  open  air,  under  a  glass  roof, 
which  sheltered  it  from  the  rain  and  the  dew.  This  precaution  was 
taken  in  all  the  experiments  detailed  in  this  memoir. 

By  the  20th  May  the  seeds  had  brairded;  after  that  the  plants 
made  rapid  process.  On  the  19th  August  one  of  the  plants 
attained  the  neignt  of  0.72  metres,  and  carried  nine  fine  leaves  and 
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one  floral  bud ;  six  faded  leaves  adhered  to  the  inferior  part  of  the 
stem.  The  other  sunflower  was  0.50  metres  in  height,  and  had 
six  leaves  of  a  beautiful  green,  and  seven  faded  ones.  On  the  22d 
August  the  top  of  the  stem  of  one  of  the  plants  being  broken,  the 
experiment  was  brought  to  a  close. 

The  two  plants,  after  being  dried,  weighed  6.685  grammes, 
viz.: — 


Stem,  .......  3.990 

Leayes,  .......  1.635 

Roots,  .......  1.060 

6.685 

From  which  were  obtained  0.1126  gr.  of  nitrogen;  and  from 
the  sand  and  flower-pot,  which  together  weighed  242.80  gr., 
were  got  1.452  gr.  of  nitrogen;  while  the  two  seeds  planted  on 
lOth  May,  and  weighing  0.062  gr.,  contained  0.0019  gr.  of 
nitrogen. 

In  comparing  the  quantity  of  nitrogen  introduced  with  the 
nitrate  of  potash  with  that  we  find  in  the  plant  and  soil,  we  get 
the  following  results : — 

Gnuxunea.     Gnmmes. 
Nitrogen  in  the  dry  plant,       .  .  .  0.1126 

Do.      in  the  soil,     ....  0.0452 

0.1578 

Nitrogen  in  1.110  gr.  of  nitre,  .  .  0.1536 

Do.       in  0.062  gr.  of  seed,  .  .  .  0.0019 

0.1555 

Gain  of  nitrogen  in  plant  and  soil  after  fonr  months*  yegetation,  0.0023 

If  the  plant  obtained  from  the  nitrate  all  the  nitrogen  contained 
in  its  albumen  and  its  casein,  it  should  have  absorbed  of  it  0.8026 
gr.  Now,  as  every  equivalent  of  nitrate  which  enters  into  the 
composition  of  a  vegetable,  carries  with  it  one  equivalent  of  alkali, 
it  follows  that  the  sunflower,  in  assimilating  0.1126.gr.  of  nitrogen, 
received  0.3741  gr.  of  potash.  On  exammation  of  the  ashes,  we 
calculate  that  the  6.685  gr.  of  the  dried  plant  contained  0.419  gr. 
of  alkali,  that  is  '0.05  gr.  more  than  the  quantity  calculated  on 
from  the  nitrate  absorbed;  but  we  attribute  this  excess  to  the 
alkali  which  was  furnished  by  the  vegetable  ashes  added  to  the 
soil  at  the  commencement  of  the  experiment. 

We  have  seen  that  from  the  nitrogen  obtained  during  vegetation, 
there  would  have  been  absorbed  0.8026  gr.  of  nitrate.  As  there 
were  1.110  gr.  of  nitrate  used,  there  ought  to  remain  in  the  soil 
0.3075  gr.  A  special  investigation  showed  that  the  sand  con- 
tain^ 0.34  gr.  of  saline  matter  very  rich  in  the  nitrate  of  potash. 
From  the  foregoing  facts,  we  are  entitled  to  draw  the  following 
conclusions : — 

.  1.  The  nitrogen  of  the  nitrate  absorbed  is  assimilated  by  the 
pknt    2.  For  every  equivalent  of  nitrogen  assimilated,  the  sun- 
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flower  receives  Into  its  composition  one  equivalent  of  potash.  3. 
We  find  in  the  soil  nearly  the  whole  of  the  nitrate  which  the 
plant  does  not  absorb.  4.  The  action  of  the  nitrate  of  potash, 
which  is  most  decided  from  the  very  commencement  of  vegetation, 
manifests  itself  without  the  necessary  addition  of  any  putrefying 
orffanic  matter. 

What  takes  place  when  the  nitrate  has  entered  the  plant?  Is 
its  nitrogen,  before  entering  into  the  constitution  of  vegetable 
albumen,  transformed  into  ammonia,  according  to  the  reaction 
indicated  by  M.  Kuhlman  ?  This  is  a  .question  which  my  experi- 
ments cannot  solve. 

Second  Experiment. —  Vegetation  of  the  Sunflower  in  a  sterile  Soil,  without 
the  Intervention  of  the  Nitrate  of  Potash, 

In  order  to  judge  better  of  the  effects  of  nitre,  I  performed 
another  experiment,  which  consisted  in  placing  on  10th  May  two 
seeds  of  the  sunflower  exactly  in  the  conditions  in  which  the  seeds 
of  the  previous  experiments  had  been  placed.  The  only  difference 
was  in  withholding  the  nitrate  of  potash  from  the  substances  added 
to  the  calcined  sand. 

After  the  appearance  of  the  primordial  leaves,  vegetation  pro- 
ceeded but  very  slowly.  Thus,  on  the  15th  June,  the  primordial 
leaves  were  discoloured,  and  each  plant  of  the  height  of  from  0.06 
to  0.08  m.  had  two  leaves  of  a  pale  green.  At  that  time  the  sun- 
flowers under  the  action  of  the  nitrate  of  potash  had  reached  a 
height  of  0.20  m.  On  the  22d  August,  when  the  plant  was  raised, 
the  slender  stem  of  the  tallest  plant  reached  0.20  m.,  and  carried 
two  leaves  only,  very  slightly  coloured,  and  three  other  small  ones 
in  a  rudimentary  stata  The  plants  when  dried  weighed  0.325  gr. 
The  analysis  of  the  plant  and  the  soil  gave  the  following  re- 
sults : — 

Grammes. 

Kitrogea  in  the  plant,        .....  0.0022 

Do.       in  the  soil,  .  .  .     *      .  .  0.0032 

0.0054 
Do.       in  the  seeds,       .....  0.0021 


Gain  of  nitrogen,  .  •  •  0.0033 

In  this  experiment  the  nitrogen  obtained  by  the  growth  of  a 
plant  in  the  open  air  for  four  months  did  not  exceed  0.003  gr. 

INFLUENCE  OF  THE   NITRATE  OF  SODA  ON  VEGETATION. 

Nitrate  of  soda  being  at  present  the  only  nitrate  used  in  agricul- 
ture, I  thought  it  proper  to  examine  if,  in  its  action  on  vegetation, 
it  was  similar  to  nitrate  of  potash.  The  experiments  were  made 
with  the  common  garden  cress ;  and  for  the  sake  of  comparison, 
the  plant  was  cultivated  simultaneously  in  the  open  air,  in  the  soil 
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of  the  garden  and  in  barren  sand.    The  seeds  were  planted  on  the 
2l8t  August  1855,  and  the  plants  taken  up  on  the  7th  October. 

Third  Experiment. —  Vegetation  of  the  Cress  m  a  SoU  highly  manured. 
Ten  seeds  itimished  ten  plants  in  flower,  weighing,  when  dried, 
1,580  grs. ;  that  is  to  say,  66  times  the  weight  of  the  seed.     The 
nitrogen  acquired  in  six  weeks  was  raised  to  0.053  grs. 

Fourth  Experiment, — Vegetation  of  the  Cress  in  a  sterile  Soil. 

To  295  grammes  of  sand  were  added  0.2  grs.  of  alkaline  ashes, 
and  1  gr.  of  washed  ashes ;  and  in  this  mixture  21  seeds  were 
planted.  After  germination,  it  was  watered  with  water  charged 
with  carbonic  acid.  Twelve  seeds  only  came  up ;  vegetation  took 
place  in  the  open  air,  but  sheltered  irom  rain.  The  12  plants, 
when  dried,  weighed  0.11  grs.;  that  is,  3^  times  the  weight  of 
the  seed. 

Orammca. 
Nitrogen  in  the  plant,  .....        0.0016 

Do.       in  the  Boil,  .....        0.0030 


0.0046 
Do.       in  the  seeds,  .....        0.0021 


Qain  of  nitrogen  in  7  weeks'  yegetation,       .  .  .        0.0025 

Fiftli  Experiment,-r- Vegetation  of  the  Cress  under  the  influence  of  Nitrate 

of  Soda. 

Everything  being  arranged  exactly  in  the  same  manner  as  in 
the  fourth  experiment,  0.216  grs.  of  nitrate  of  soda  was  gradually 
introduced  into  the  soil ;  from  16  seeds  sown  on  the  2l8t  August, 
16  plants  were  raised  of  vigorous  growth.  The  leaves  were  of  a 
dark  green ;  but  they  were  somewhat  less  than  those  of  the  cress 
in  the  garden  soil ;  the  plant  had  stoled  out.  On  the  9th  October, 
when  the  experiment  terminated,  each  plant  had  from  8  to  12 
leaves.  The  plants,  when  dried,  weighea  0.831  grs. ;  that  is,  22 
times  the  weigut  of  the  seeds. 

OrftmmM.    QramnuM. 


Nitrogen  in  the  dried  plants,          .            .            .  0.0254 

Do.       in  the  soil,          ....  0.0088 

Do.       in  0.2163  of  nitrate  of  soda,       .  0.0367 

Do.       in  16  seeds,         ....  0.0019 


0.0342 

0.0376 
0.0034 


We  find  thus.  In  the  crop  and  in  the  soil,  with  0.0034  grs.,  the 
nitrogen  yielded  by  the  nitrate ;  and  in  the  sand  we  can  discover 
the  presence  of  the  salt  which  the  plant  has  not  absorbed. 

Tne  apparent  result  from  these  researches  is,  that  the  alkaline 
nitrates  act  on  vegetation  with  as  much  readiness^  and  perhaps 
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with  more  energy,  than  the  salts  of  ammonia.  Thus,  in  the  experi- 
ments with  the  sunflower,  performed  with  soils  of  the  same  nature, 
of  equal  volume,  and  in  identical  atmospherical  conditions,  in  the 
open  air,  and  watered  with  the  same  water,  we  saw  that  by  the 
introduction  of  only  1  gramme  of  nitrate  of  potash,  the  plant 
attained  a  height  of  from  50  to  72  centimetres,  carried  a  flower, 
assimilated  more  than  1  decigramme  of  nitrogen,  and  produced  of 
dried  matter  108  times  the  weight  of  the  seed.  The  plant  fixed 
about  3  grs.  of  carbon ;  that  is,  in  3  or  4  months  it  decomposed 
more  than  5  litres*  of  carbonic  acid  gas,  in  order  to  appropriate  its 
base.  What  took  place  when  the  nitre  was  absent?  The  sun- 
flower was  scarcely  aeveloped ;  its  small  stem  carried  2  or  3  leaves 
of  a  pale  green ;  only  3  milligrammes  of  nitrogen  were  assimilated ; 
consequently,  it  did  not  contain  sensibly  more  of  azotised  tissue 
than  existed  in  the  seed.  The  dried  plant  was  only  5  times  the 
weight  of  the  seed ;  and  in  3  months  of  a  languishing  vegetation, 
there  were  scarcely  4  decilitres  of  carbonic  acid  decomposed. 

The  results  obtained  with  the  cress  were  not  less  significant.  In 
a  sterile  soil,  the  plant  in  7  weeks,  in  the  open  air,  did  not  gain  2 
milligrammes  of  nitrogen.  After  it  was  dried,  it  weighed  only 
3  times  as  much  as  the  seed,  having  assimilated  at  the  most  the 
carbon  of  1  decilitre  of  carbonic  acid,  though  it  was  watered  with 
water  saturated  with  that  gas.  A  few  centigrammes  of  the  nitrate 
of  soda  changed  the  whole  aspect  of  the  experiment.  The  plant 
could  then  be  compared  with  that  which  was  grown  in  the  well- 
manured  soil  of  the  garden.  It  assimilated  25  milligrammes  of 
nitrogen,  and  weighed,  when  dried,  22  times  as  much  as  the  seed 
froi©  which  it  sprung.  In  a  month  and  a  half,  the  carbon  gained 
represented  7  decilitres  of  carbonic  acid. 

The  manifest  influence  of  the  nitrates  on  the  development  of 
plants  corroborates  that  opinion  expressed  in  a  preceding  memoir — 
viz.  that  the  decomposition  of  carbonic  acid  by  the  leaves  is  in 
some  way  subordinate  to  the  previous  absorption  of  a  manure 
actinp^  after  the  manner  of  the  manure  of  the  farm :  that  manure 
may  be  indifl^erently  ammonia,  an  organic  matter  in  a  state  of 
decay — a  nitrate,  as  these  researches  establish.  It  is  enough  that 
the  nitrogen  which  it  contains  be  assimilable;  that  it  can,  in  a 
word,  contribute  to  the  formation  of  azotised  vegetable  tissue. 

The  demonstration  of  this  fact,  that  the  nitrates  act  very  favour- 
ably on  vegetation,  by  means  of  their  absorption,  directly,  and 
without  the  concurrence  of  substances  in  a  state  of  decay,  explains 
why  certain  waters  exercise  such  marked  efiects,  though  often 
they  contain  scarcely  a  trace  of  ammonia ;  it  is,  that  these  waters 
contain  nitrates,  which  contribute,  like  ammonia — more  even  than 
it — to  the  production  of  vegetable  tissue. 

•  1  Litre=  1.760773. 
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Tbis  remark,  indeed,  Is  of  great  importance,  for,  in  the  present 
afcate  of  agriculture,  we  may  affirm  that  the  least  questionable 
origin  of  tbe  fei^tilitj  of  tbe  arable  soil  resides  in  the  irrigated 
meadow.  It  is  there  that  are  concentrated  in  the  grass  the  elements 
which  are  diffused  in  the  air  and  in  the  water,  which,  after  having 
passed  through  tbe  bodies  of  animals,  are  incorporated  in  great 
part  with  the  tilled  soil.  Thus,  in  whatever  country  agriculture 
may  have  made  some  progress,  on  account  of  a  particular  rich- 
ness of  the  soil,  we  find  mat  there  have  been  always  meadows 
more  or  less  extended,  annexed  to  the  arable  land.  The  only 
exceptions  to  this  statement  are  to  be  found  where  the  refuse  from 
centres  of  population  is  easily  procurable,  and  where  the  guano 
and  nitrate  of  Peru  occur. 

We  must,  then,  consider  the  source  of  fertilising  principles 
as  confined  within  very  narrow  limits,  and  very  often  It  is  not  in 
the  power  of  the  cultivator  to  make  them  more  abundant.  In 
truth,  we  counsel  him  to  Increase  the  number  of  his  animals  to 
obtain  more  manure ;  but  It  is,  in  the  end,  to  counsel  him  to  have 
meadows  where  is  developed  that  assimilating  vegetation  which 
gives  unceasingly  to  the  farm,  without  receiving  anything.  No 
doubt  the  animals  are  an  indispensable  Intermediary  agent  between 
the  meadow  and  the  (axxA  ;  but  when,  by  aid  of  the  more  simple 
notions  of  the  science  of  agriculture,  we  investigate  how  they  con- 
tribute to  the  end  In  view,  we  find  that  they  are  not  producers,  but 
consumers  of  manure.  In  fact  the  animals  do  not,  ought  not  to 
restore  to  the  manure-heap  all  the  fertilising  principles  which  they 
consume  as  food,  for  they  appropriate  a  part,  and  the  conversion 
of  that  part  into  beef  or  mutton  Is  the  pront  of  the  feeder. 

In  presence  of  the  difficulty,  we  would  say  the  impossibility,  of 

E)rocuring  manure,  which  is  known  to  exist  in  some  places,  we  are 
ed  to  ask  if  it  is  not  possible  to  create  it  by  causing  nitrogen  and 
certain  salts  to  enter  mto  combinations,  that  can  be  easily  assimi- 
lated by  plants.  And  if  the  solution  of  this  problem,  which  Its 
great  importance  raises  to  the  height  of  a  social  question,  is  still 
Mir  distant,  we  know  that  already  science  has  revealed  several 
phenomena,  which  are  of  such  a  nature  as  to  make  us  not  despair 
of  success.  Thus,  in  conditions  perfectly  determined,  the  nitrogen 
of  the  air,  in  combining  with  carbon,  enters  into  the  composition 
of  an  alkaline  cyanid,  which,  once  deposited  in  the  soil,  becomes 
a  means  of  forming  ammonlacal  salts.  The  phosphate  of  lime, 
found  so  abundantly  on  the  surface  of  the  globe,  is  transformed 
into  one  of  the  most  active  elements  of  manure,  when,  by 
chemical  means,  we  have  destroyed  the  affinity  with  which  Its 
constituents  are  endowed. 

Thus  also  the  oxygen  of  the  air,  when  it  has  been  subjected 
to  that  mysterious  transmutation,  so  as  to  become  ozone^  unites 
with  the  nitrogen  with  which  it  may  be  brought  in  contact,  to 
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constitute,  with  an  alkali,  one  of  the  most  powerful  of  manures — a 
nitrate.  An  operation  capable  of  inducing  a  rapi4  nitrifaction  of 
the  elements  of  the  atmosphere,  will  evidently  solve  the  principal 
part  of  the  problem.  I  will  add,  that  if,  as  M.  Schoenbein  admits, 
ozone  is  produced  every  time  that  organic  matter  enters  into  a 
state  of  decomposition,  in  a  moist  soil,  sufficiently  porous,  it  will 
very  probably  form  nitre  at  the  expense  of  the  nitrogen  of  the  air, 
in  a  soil  to  which  farmyard  manure  has  been  applied. 

Whatever  be  its  origin,  whether  produced  oy  the  union  of  the 
elements  of  the  air,  or  by  the  slow  combustion  of  organic  matter, 
the  nitrate  introduced  by  water  adds  incontestibly  to  the  azotised 
assimilable  principles  conveyed  with  farmyard  manure.  It  is  by 
its  means,  combined  with  that  of  the  ammonia  of  the  atmosphere, 
we  are  enabled  to  explain  how,  in  a  rational  system  of  cultivation, 
where  manure  is  but  sparingly  applied,  and  where  the  soil  is  ex- 
hausted by  a  judicious  choice  of  rotation,  the  nitrogen  in  the  crops 
produced  is  generally  greater  than  the  nitrogen  of  the  manure. 

Eain,  it  is  true,  is  the  vehicle  of  ammoria  from  the  atmosphere, 
but  it  is  an  error  to  suppose  that,  apart  from  manure,  the  soil  re- 
ceives its  fertilising  principles  in  proportion  to  the  quantity  of  rain 
water.  It  is  to  suppose  that  the  earth  receives  no  other  water 
than  what  falls  from  the  clouds.  Nevertheless  spring  waters  pene- 
trate through  the  soil  by  filtration  and  capillary  attraction,  and 
though  they  have  their  origin  in  the  rain,  they  dissolve  or  carry 
away  in  their  course  useful  matters ;  the  most  of  them  contain  the 
nitrates,  which  have  this  advantage  over  the  salts  of  ammonia,  that 
they  remain  as  agents  of  fertility  after  the  water  which  introduced 
them  has  been  evaporated. 

Notwithstanding  the  power  with  which  a  nitrate  acts,  we  cannot 
accept  it  as  a  manure,  as  it  only  contains  nitrogen  and  an  alkali ; 
but,  in  associating  it  with  the  phosphate  of  lime,  we  obtain  truly  a 
compound  possessing  the  qualities  of  guano,  with  more  per- 
sistence in  the  nitrogen.  In  effect,  on  the  one  hand,  guano 
consists  essentially  of  an  intimate  mixture  of  the  salts  of  am- 
monia and  the  phosphate  of  lime,  in  a  state  of  nearly  equal 
chemical  division  ;  on  the  other  hand,  it  follows  from  the  foregoing 
experiments  that  the  alkaline  nitrates  act  on  plants  as  ammoniacal 
salts.  In  the  country  I  intend  trying,  in  field  cultivation,  a  mix- 
ture of  nitrate  of  soda  and  phosphate  of  lime  in  chemical  propor- 
tions. When  these  experiments  are  finished,  I  will  communicate 
the  results  to  the  Academy. 

On  the  Source  and  Use  of  the  Nitrates  in  Agricvlture.-^AW 
chemists  are  agreed  that  the  principal  source  of  nitrogen  in  plants 
is  the  atmosphere.  Most  of  them  are  also  agreed  that  that  nitrogen 
is  conveyed  to  plants  by  means  of  the  ammonia  and  nitric  acid 
contained  in  the  atmosphere ;  a  small  minority  maintaining  that 
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Elanta  absorb  directly  the  free  nitrogen  of  the  atmosphere.  It  has, 
owever,  been  a  disputed  point  as  to  whether  plants  assimilate  all 
their  nitrogen  directly  from  ammonia,  the  nitric  acid  being  con- 
verted in  the  soil  into  ammonia,  or  whether  the  nitrogen  is  obtained 
as  directly  from  nitric  acid  as  from  ammonia.  Kuhlman  main- 
tained the  former,  alleging  that  the  nitric  acid  was  converted  into  car- 
bonate of  ammonia  when  it  was  placed  under  the  deoxydating  influ- 
ence of  decomposing  organic  matter,  which  is  the  case  in  most  soils. 
Boussingault,  on  the  other  hand,  appears  to  have  set  this  matter  at 
rest  by  some  carefully  conducted  experiments,*  by  which  he  dis- 
tinctly shows  that  plants  assimilate  nitrogen  directly  from  nitric  acid. 
Again,  there  is  no  element  which  enters  into  the  composition  of 
plants  more  slow  in  combining  with  other  elements  than  nitrogen, 
otherwise  the  unlimited  supply  which  we  have  of  it  in  the  atmo- 
sphere might  be  turned  to  good  account.  From  the  researches  of 
Schoenbein,  however,  we  learn  that  when  ^^  the  oxygen  of  the  air 
has  undergone  that  mysterious  transmutation  into  ozone,  it  unites 
with  nitrogen  more  readily,  forming  nitric  acid  ;"  and  this  ozone, 
we  learn  farther,  is  discovered  always  when  organic  matter  enters 
into  decomposition  in  a  moist  soil  well  permeated  by  air.  It  is 
evident  from  these  researches  of  Boussmgault  and  Schoenbein, 
that  nitric  acid,  or  the  nitrates,  will  henceforth  hold  a  more  impor- 
tant place  in  agriculture  than  they^ver  did ;  a  place  as  important, 
if  not  more  so,  even  than  ammonir 

The  affinity  of  the  oxygen  of  the  atmosphere  for  nitrogen  also 
becomes  greater  when  air  is  made  to  pass  through  porous  bodies 
that  have  been  rendered  alkaline,  as  has  been  shown  by  the  inter- 
esting experiments  of  M.  Cloez.  Nor  should  we  foreet  the  services 
of  M.  Barral  in  this  field  of  research.  He  has  shown  that  the 
rains  replenish  the  soil  always  with  ammonia  and  nitric  acid  from  the 
atmosphere.  He  has  several  times  called  attention  to  the  influence 
of  porous  bodies  in  producing  nitrates,  which  is  also  one  of  the 
valuable  efl^ects  of  the  liming  of  land.  He  has  proved  by  direct 
analysis  that  drainage,  by  rendering  the  soil  more  permeable  to 
air,  facilitates  the  production  of  nitrates;  an  efiect  produced  also  by 
the  cultivation  of  the  soil  more  or  less  deep,  which  renders  it  more 
porous.  He  has  objected  to  the  use  of  tne  sulphate  of  iron  as  a 
fixer  of  ammonia,  because  it  changes  the  alkaline  carbonates  of 
the  manure  into  sulphates,  which  have  not  the  same  action  in 
aiding  the  production  of  the  nitrates.  Such,  then,  is  the  state  of 
our  knowledge  on  this  important  subject ;  and  it  is  curious  enough 
that,  while  the  principal  labourers  in  this  field  are  foreign  chemists, 
the  agricultural  facts  have  been  mainly  supplied  by  British  farmers. 
.  Let  us,  then,  apply  these  principles  to  practice.  We  have  been 
in  the  habit  for  some  years  of  mixing,  during  summer,  our  summer- 


♦  See  an*€,  page  319. 
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made  maoure  with  earth,  which  is  generally  composed  of  decayed 
weeds,  wrack,  road-scrapings,  &c.  Our  reason  for  commencing^ 
the  practice  was  simply  because,  having  no  land  ready  to  which 
we  could  apply  the  manure,  and  our  manure-pits  being  full,  we 
thought  it  the  best  way  of  preserving  the  fertilising  elements  of 
the  manure,  the  earth  absorbing  the  ammonia  and  other  products 
of  the  decomposition  of  the  manure.  We  took  advantage  of  cart- 
ing it  on  to  the  stubbles,  either  in  the  autumn  or  during  frost,  as 
was  most  convenient.  The  practice  was  generally  condemned  by 
practical  men,  as  entailing  unnecessary  labour  in  the  mixing ;  all 
the  advantages  of  mixing  being  obtained,  they  said,  by  forming  a 
manure-heap  and  carting  on  it.  We  may  mention,  that  being  sum- 
mer-made dung,  it  was  generally  more  decomposed  when  taken  from 
the  dung-pit  than  if  it  had  been  made  during  winter.  We  always 
found  that  the  fields  or  parts  of  fields  to  which  we  applied  the  mix- 
ture, produced  larger  crops  than  we  expected,  both  the  first  year  and 
the  year  after.     And  we  have  therefore  continued  the  practice, 

A  little  consideration  would  have  convinced  both  our  friends  and 
ourselves  that  we  were  doing  but  what  was  right;  that  we  were, 
in  fact,  carrying  on  the  process  of  nitrifaction  ;  that  we  were  in- 
creasing the  quantity  of  nitrogen  in  our  manure  by  forcing  that 
of  the  air  into  new  combinations.  When  organic  matter  is  in  a 
state  of  decomposition  under  the  free  influence  of  the  air,  nitric 
acid  is  produced,  and  this  process  is  called  nitrifaction.  It  goes  on 
naturally  in  the  soils  in  warm  climates,  in  India,  Peru,  Spain,  &c. ; 
and  the  nitre  is  produced  so  rapidly  and  so  abundantly  in  some  places, 
as  to  form  nitre-beds,  from  which  it  is  obtained  for  commerce.  In 
more  temperate  regions,  the  presence  of  fermenting  organic  matter — 
such  as  ordinary  farmyard  dung — is  necessary  for  the  production  of 
the  nitric  acid ;  and  it  is  found  that,  when  aheap  has  been  formed 
of  earth  and  dung,  and  after  a  time  the  whole  of  the  nitric  acid 
washed  out  from  it,  there  is  more  nitrogen  obtained  than  was  found  in 
the  materials  before  they  were  mixed.  The  same  thmg  takes  place 
in  the  soil  that  has  been  well  manured  as  in  the  heap  of  earth  and 
dung.  The  more  manure  we  add  to  our  soils,  the  more  nitrogen 
do  we  draw  from  the  air  and  convert  into  nitric  acid.  Hence  it  is 
that  a  soil  in  a  high  state  of  fertility  will  produce  comparatively 
a  larger  crop  with  an  ecjual  quantity  of  manure,  than  a  soil  that  is 
out  of  condition, — the  increase  of  crop  being  due  as  much  to  the 
hourly-formed  nitric  acid,  as  to  the  elements  of  fertility  already 
existing  in  the  soil 

What  a  lesson  do  farmers  learn  also  from  the  scientific  facts 
above  stated,  as  to  the  mixing  of  their  composts  !  Lime  and  earth 
are  the  naost  common  ingredients  of  composts  on  our  farms.  The 
lime,  while  it  facilitates  the  decomposition  of  the  vegetable  matter 
in  the  earth,  adds  some  valuable  salts  to  the  heap  (such  as  the 
nitrate  of  lime),  by  causing  the  constituents  of  the  air  and  earth 
to  unite  in   different  proportions,  forming  nitric  acid   and  am- 
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monia.  This  is  the  reason  M.  Barral  gives  for  the  good  results 
which  are  obtained  for  several  years,  with  but  small  doses  of 
manure,  from  soils  that  have  been  limed.  Alkaline  substances 
also  facilitate  the  formation  of  nitric  acid,  and  might  therefore  be 
added  with  advantage  to  our  compost-heaps.  It  is  well  known 
that  common  salt  produces  in  many  districts  no  effect  at  all  when 
applied  to  the  soil ;  but,  strange  enough,  if  it  be  formed  into  a 
compost  with  earth,  and  turned  repeatedly,  its  effects  on  the  crop 
are  most  marked.  In  some  districts,  salt  is  always  used  as  an  in- 
gredient with  lime  in  a  compost.  In  those  cases  where  it  is  not 
required  in  the  state  of  chloride  of  sodium  as  food  for  plants,  if 
time  be  allowed  till  it  is  resolved  into  its  elements,  its  alkaline 
base  becomes  of  immense  service  in  aiding  the  production  of  nitric 
acid.  What  is  done  so  slowly  in  the  soil,  is  eflfected  more  rapidly 
in  the  compost-heap  by  the  repeated  turnings. 

From  the  effects  produced  by  allowing  air  to  pass  through 
porous  bodies  containing  some  alkaline  substances,  mentioned 
above,  we  learn  one  of  the  great  advantages  of  deep  cultivation 
and  thorough  pulverisation  of  the  soil.  The  oxygen  of  the  air 
becomes  ozonified — unites  more  readily  with  the  nitrogen,  forming 
nitric  acid,  which  combines  with  the  alkali  present,  and  gives  us  a 
most  valuable  manure — a  nitrate.  May  not  the  secret  cause  of 
the  great  success  attending  deep  cultivation  at  Yester  be  this? 
That  the  soil  is  most  thoroughly  comminuted,  there  can  be  no 
doubt.  It  is,  though  naturally  a  stiff  soil,  rendered  porous  to  a 
greater  depth  than  roost  soils,  with  nothing  to  obstruct  the  free 
passage  of  the  air,  and  everything  to  act  on  the  constituents  of 
the  air ;  for,  by  subsoiling  an  alkali,  potash  is  obtained  in  greater 
abundance  than  it  is  found  in  the  soil.  In  short,  we  may  say  that 
the  different  operations  at  Yester  are  equivalent  to  an  application 
of  the  nitrate  of  potash.  This  does  not  in  the  least  detract  from 
the  merits  of  the  noble  proprietor  in  prosecuting  so  vigorously 
deep  cultivation  on  his  farm ;  on  the  contrary,  we  think  it  re* 
dounds  to  his  honour :  for  we  hold  that  he  is  to  be  considered  the 
best  farmer  who  can  adapt  the  most  economical  means  for  raising 
the  largest  crop,  to  the  circumstances  of  his  farm  ;  and  this  the 
Marquess  of  Tweeddale  has  done. 

We  are  thankful  to  men  of  science  for  having  shown  us  how  to 
advance  one  step  towards  increasing  our  nitrogenous  manures  on 
the  farm.  When  obtained  from  extraneous  sources,  these  manures 
are  expensive,  and  may  become  much  scarcer  than  they  are  at 
present ;  and  their  application  in  the  form  in  which  they  have 
been  purchased  has  not  proved  very  profitable  during  the  past 
year.  We  know  whence  we  can  draw  an  unbounded  supply  ;  we 
know  how  we  can  apply  them  most  profitably  when  we  have 
obtained  them ;  and  science  is  now  trying  to  discover  how  we 
may  obtain  them  most  economically.  Large  sums  are  now  being 
offered  for  the  discovery  of  substitutes  for  guano.     We  are  of 
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opinion  that  farmers  should  not  look  too  much  beyond  their  farms 
for  that  substitute ;  for  we  are  convinced  that  the  time  is  not  far 
distant  when,  by  the  skilful  application  of  scientific  principles,  they 
will  find  that  substitute  in  the  nitrogen  of  the  air,  and  in  bones. 

Povltry  Progress  during  the  Past  Year. — The  everyday 
qualities  of  the  Dorkings  have  kept  them  in  steady  popularity,  and 
their  progress  has  been  uninterrupted.  Beauty  ol  feather  has  been 
combmed  to  large  ^ize,  and  although  they  have  not  reached  the 
prices  made  by  fowls  a  few  years  since,  yet  they  always  find  a 
market,  and  realise  sums  not  only  sufficient  to  remunerate  the 
breeder,  but  to  incite  him  to  exertion  in  producing  the  best  speci- 
mens. These  birds  have  frequently  made  from  five  to  seven  guineas 
each,  and  one  cock  was  recently  sold  for  fifteen  pounds.  It  is  an 
indication  of  an  improving  state  when  a  large  number  are  sold  at  a 
good,  though  moderate  price,  rather  than  a  few  at  a  large  rate. 
The  most  preposterous  opinion  ever  yet  formed  in  poultry  matters, 
viz.,  that  double  combs  were  impure,  has  been  quite  set  aside  by  the 
decisions  at  all  the  principal  shows,  and  those  who  were  sticklers  for 
any  particular  plumage  have  gradually  given  up  their  notions. 

The  remarkably  cold  and  late  spring  was  so  unfavourable  to  them, 
that  the  Spanish  chickens  have  been  late,  and  this  has  caused  some 
to  think  this  breed  has  not  made  much  progress ;  but  we  shall  be 
much  deceived  if  the  chickens  we  have  seen  do  not  vindicate  their 
claims  to  progress  in  this  year.  Spanish  pullets  are  things  of  time, 
so  far  as  White  Faces  are  concerned,  and  cannot  reach  perfection 
till  a  certain  age.  Unless  increased  size  is  attained,  we  ao  not  see 
where  the  improvement  is  to  come  from  in  the  adult  birds.  There 
is  one  thing  worthy  of  remark  in  the  cocks  of  this  breed — ^formerly 
every  bird  had  a  drooping  comb,  but  when  it  was  known  an  upright 
one  was  preferable,  breeders  took  pains,  and  a  drooping  comb  is 
seldom  met  with  even  in  numerous  classes.  Amateurs  in  every 
race  may  take  a  lesson  from  this. 

We  have  been  glad  to  mark  improvement  in  the  Cochin- China 
classes.  If  birds  could  speak,  none  would  have  more  reason  to 
complain  than  these,  that  they  were  petted  and  really  spoiled  during 
two  years,  subjected  to  all  sorts  of  unnatural  treatment  to  enable 
them  to  obtain  a  fictitious  price,  and  then  suddenly  cast  aside  as 
worthless.  Their  really  valuable  properties  were  often  destroyed 
by  stimulant  and  flesh-makine  food,  to  increase  their  value.  We 
have,  then,  rejoiced  to  see  of  late  that  good  birds  have  made  good 
prices,  and  that  there  was  an  approach  to  their  palmy  days  in 
quality.  We  do  not  wish  to  revive  the  "  mania ;  "  but  they  are 
worthy  fowls,  and  they  deserve  encouragement. 

Hamburgs  in  all  classes  have  ^^  progressed,'*  but  the  Spangled 
more  than  Pencilled.  Here,  again,  breeders  have  conformed  to 
rule,  and  the  hen-tailed  cocks  have  almost  entirely  disappeared. 
The  Golden  Pencilled  have  made  more  progress  than  their  Silver 
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brethren.     Many  of  the  former  reminded  us  of  the  splendid  birds  of 
four  years  since. 

Poland  fowls  keep  up  their  quality,  but  the  Silver  are  superior 
to  the  Golden.  It  is  for  amateurs  to  discover  the  cause,  and  remedy 
it.  The  superiority  is  in  every  point — marking,  top-knot,  and  size. 
To  praise  the  oame  fowls  would  he  to  "  paint  the  lily."  We 
always  have  perfect  birds  of  this  beautiful  breed,  and  they  well 
deserve  the  numerous  classes  allotted  to  them  in  every  exhibition. 
It  always  seems  to  us  the  game  breeders  take  more  pams  with  their 
fowls  than  any  others,  and  the  condition  in  which  they  bring  them 
to  exhibit  is  worthy  imitation.  The  truth  is,  most  of  them  are 
lovers  of  their  fowls,  while  many  others  are  only  amateurs. 

Differences  of  opinion  still  exist  about  BrahmaputrcLS,  but  they 
have  made  classes  everywhere,  and  show  entries  enough  to  maintain 
them.  Their  merits  or  demerits  may  be  argued  in  our  columns, 
and  we  shall  be  happy  to  give  space  for  them. 

Bantams  are  decidedly  better  than  they  were,  and  the  introduc- 
tion of  Game  fowls  reduced  to  this  size  is  a  pleasing  variety.  As 
a  consideration  of  bare  utility  will  only  keep  a  pursuit  at  a  certain 
measure,  we  hail  the  improvement  in  these  various  sorts,  as  White, 
Black,  and  Game,  with  much  pleasure. 

Turkeys  have  remained  stationary  during  the  year. 
Not  so  the  Aylesbury  Ducka,     We  last  year  noted  they  had 
attained  the  weight  of  6|  lbs.,  but  now  we  may  add  another  pound 
— ^7^  lbs.  has  been  a  frequent  weight  for  prize  birds. 

The  Rouens  have  not  been  behind.  And  here,  again,  it  may  be 
noticed,  that  as  soon  as  it  was  known  what  were  the  requisite  pomts, 
they  were  immediately  produced. 

Geese  have  now  been  commonly  brought  to  17  lbs.  while  gos^ 
lin^ ;  and  from  20  to  24  lbs.  when  full  grown. 

The  past  year,  then,  has  been  pregnant  with  improvement  to 
poultry :  ana  the  increase  to  the  amount  of  food  produced  by  well- 
selected  and  proper  birds,  instead  of  the  chance  ones  formerly  kept, 
invests  the  subject  with  an  importance  it  does  not  at  first  sight  pos- 
sess. It  may  be  said  with  truth,  that  the  attention  paid  to  poultry  of 
late  years  has  caused  an  addition  of  one-fifth  to  the  weight  of  every 
bird ;  and  this,  spread  over  the  whole  quantity  produced,  would  yield 
a  result  which  would  startle  even  the  most  sanguine. — (Poultry 
Chronicle). 

Feeding  Sheep  on  Prepared  Food. — ^Much  has  been  written  of 
late  years  on  the  advantage  of  mixing  different  kinds  of  food  for 
cattle  and  sheep,  and  the  merit  of  having  first  adopted  the  prac- 
tice has  been  attributed  to  several  English  and  Scotch  farmers. 
We  do  not  in  the  least  intend  to  detract  from  the  merit  of  any  of 
these  gentlemen ;  but  we  must  admit,  both  from  our  own  observa- 
tion and  from  reading,  that  the  plan  of  mixing  different  kinds  of 
feeding-stuffs,  particularly  for  winter  keep,  has  been  long  followed 
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by  many  farmers  both  in  France  and  Germany.  Indeed,  the 
facility  with  which  winter  food  could  be  provided  in  this  country 
by  the  growth  of  tuniips,  tended,  in  a  great  measure,  by  rendering 
farmers  independent  of  other  resources,  to  retard  the  adoption  of 
so  useful  a  practice  as  the  mixing  of  different  kinds  of  food.  We 
are  glad  to  find  that  the  Highland  Society  has  this  year  intro- 
duced into  its  premium  list  this  important  subject,  having  offered 
premiums  for  the  best  reports  on  the  feeding  of  cattle  on  whole 
turnips,  on  cut  turnips,  and  on  pulped  turnips  mixed  with  straw. 

Comte  de  Gourcy,  in  one  of  his  excursions,  visited  the  farm  of 
Bresle  (Oise),  with  which  was  connected  a  sugar-manufactory, 
M.  Hette  was  the  manager  of  both  the  farm  and  the  manufactory. 
He  fattened  off  last  year  (1854)  7000  sheep.  In  one  of  the  sheep- 
folds  of  this  establishment,  where  there  were  500  half-bred  sheep, 
there  were  consumed  every  day  880  lb.  of  the  pulp  of  the  beetroot, 
4401b.  of  rape-cake,  440  lb.  of  poppy-cake,  385  lb.  of  chopped  green 
forage,  and  385  lb.  of  chopped  straw,  with  5  lb.  of  salt,  all  mixed  to- 
gether. The  shepherd  chiefly  buys  and  sells  the  sheep.  His  wages 
are  800  francs,  besides  his  food  and  perquisites,  valueoi  at  an  equiva- 
lent sum.  The  sheep  cost  from  18  to  23  francs  each,  the  ewes  from  13 
to  20  francs  each;  the  weight  of  the  fleece  varies  from  6^  to  12  lb. 

The  sheep  consume  at  most  about  1  lb.  of  rape-cake,  but  they 
eat  greedily  2  lb.  of  poppy-cake;  and  a  mixture  of  the  two 
kinds  seems  to  answer  well.  When  their  food  is  given  them, 
they  commence  eating  the  pulp  of  the  beetroot ;  they  pick 
out  next  the  cake,  and  lastly  they  take  the  cut  forage  and  straw. 
Besides  the  sheep,  there  are  40  swine  and  their  pigs  kept  on  this 
establishment.  About  280,  from  eight  months  to  one  year  old, 
are  fattened  off  every  year.  They  are  of  different  English  breeds. 
As  there  is  great  scarcity  of  straw,  the  swine  are  fed  in  sties 
floored  with  open  boards,  which  enables  M.  Hette  to  dispense  with 
the  use  of  straw,  and  at  the  same  time  keep  the  animals  dry. 

Mangold  {Mangel-  Wurtzd.)  By  John  Towers,  of  Croydon. — 
This  root  is  rapidly  advancing  in  general  estimation  ;  nor  is  it  to 
be  wondered  at  by  those  who  witness  the  surprising  luxuriance  of 
the  broad  crops  now  upon  the  land.  I  am  always  gratified  when 
I  can  refer  to  Mr  Stephens'  Book  of  the  Farm^  and  upon  the  pre- 
sent subject  shall  venture  to  appeal  to  it.  First  and  foremost,  how- 
ever, to  correct  what  I  presume  may  have  been  a  misconception  in 
respect  to  the  two  names  which  have  been  conferred  upon  the  plant. 
The  well-sounding  term.  Mangold,  was  substituted  some  years  after 
its  introduction  here  ;  but  it  would  appear  without  good  authority. 
At  vol.  ii.  p.  93,  par.  3397,  we  read — "  The  former  phrase,  mangel- 
wurtzel,  means  the  root  of  scarcity,  and  is  used  by  Thaer  in  com- 
mon with  the  former  (mangold)  to  denominate  the  field-beet.''  I 
was  instructed  some  years  past  by  a  clever  and  travelled  German 
scholar,  that  mangold  had  been  erroneously  adopted  ;  and,  con- 
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suiting  the  dictionary,  I  found  that,  in  Germany,  it  was  applied  to 
the  red  beet  of  the  garden;  whereas  the  original  words,  mangel-wurt- 
zel — "  the  root  of  scarcity" — really  imply,  a  root  by  which  scarcity 
is  removed ;  and  most  appositely,  as  the  root,  by  its  vast  abundance 
and  prolificness,  justifies  that  acceptation  of  the  term  wurtzel. 

Not,  however,  to  dwell  on  the  mere  correction  of  a  word,  and 
as  it  does  not  enter  into  the  object  I  have  in  view — namely,  to  de- 
scribe the  method  of  culture  now  practised  in  East  Surrey — it  will 
suffice  to  say  that  there  are  three  chief  varieties  of  the  field-beet 
which  claim  attention,  namely,  the  long  red,  the  short  red,  and  the 
yellow  or  orange  globe.   It  is  to  the  last  of  these  plants  that  the  few 
following  observations  will  be  restricted.     They  all  abound  in  nu- 
tritious vegetable  elements.     By  recent  researches,  conducted  by 
Fromberg,  it  would  appear  that  the  proportion  of  nitrogenous,  pro- 
tein, or  flesh-forming  principles  of  the  globe  in  the  dry.state  are  as 
14.40  to  10.70  in  the  long-red ;  while,  admitting  that  chemical 
analysis,  by  the  refined  processes  now  adopted,  tends  to  occasion 
unavoidable  losses  and  derangement  of  the  organic  constituents,  it 
yet  appears  highly  probable  that  the  globe  variety  ought  in  most 
cases  to  be  preferred,  compactness  of  form  and  growth  being  also 
kept  in  sight.  On  one  occasion  I  had  suggested  to  the  late  Professor 
Johnston  the  advantage  that  might  be  derived  from  a  thorough  in- 
vestigation of  the  juices  of  a  plant,  and  I  was  favoured  with  a  letter 
in  reply,  which  assured  me  that  he  approved  of  that  more  direct 
process  of  analysation.   By  reference  to  the  Book  of  the  Farrrij  vol. 
1.,  par.  900,  we  read — "  The  quantity  of  nutritive  matter  afibrded  by 
a  crop  of  mangold-wurzel  of  20  tons,  or  45,000  lb.  per  acre,  consists 
of  900  lb.  of  husk  or  woody  fibre ;  4950  lb.  of  starch,  sugar,  &c. ; 
900  lb,  of  gluten,  &c. ;  and  of  saline  matter,  450  lb.     No  oil  or 
fat  has  yet  been  detected  in  an  appreciable  quantity.     By  this 
quotation  from  Johnston^s  Lectures  on  Agricmtural  Chemistry^ 
we  get  at  the  truth  of  the  matter ;  and  learn  that  the  starch  and 
sugar  comprise  the  fat-giving  elements,  and  that  the  900  lb.  of 
gluten  constitute  the  protein  or  primary  nitrogenous  principle  upon 
which  depends  the  support  of  the  sanguinous  and  muscular  systems. 
The  mineral  elements  of  the  bulb  and  leaves,  as  determined  by 
analysis  of  their  ashes,  are  tabulated  in  par.  3399,  JBook  of  the 
Farm^  vol.  ii.     To  that  the  reader  is  referred  as  indicative  of  the 
preponderance  of  alkaline  and  saline  ingredients — namely,  52.62 
per  cent  of  potassa  and  soda,  and  24.54  per  cent  of  common  salt  in 
the  bulbs.     Before  I  enter  upon  the  consideration  of  the  subject 
which  has  induced  me  to  trespass  on  the  pages  of  the  Journal,  I 
must  notice  the  first  lines  of  par.  3384,  wherein  Mr  Stephens  says, 
"  The  climate  of  Scotland  does  not  seem  to  suit  mangold-wurzel." 
I  do  not  venture  to  impugn  the  authority  of  Mr  Stephens'  experi- 
ence in  Forfar ;  but  yet  may  be  permitted  to  suggest,  that  a  plant 
which  did  not  entirely  succeed  m  a  locality  56^  degrees  north 
latitude,  might  prosper  and  be  remunerative  in  the  best  and  most 
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fertile  southern  counties  of  Scotland,  wherein  wheat-growing  can 
compete  with  the  more  northern  shires  of  England.  Let  us 
retrace  the  enduring  severity  of  last  winter,  which,  even  in  Surrey, 
was  protracted  beyond  the  13th  of  May,  when  the  thermometer 
marked  32  degrees — the  mean  of  the  day  being  11.5  degrees 
minus ;  and  then  consider  the  surpassing  luxuriance  and  bulk  of  the 
bulbs,  red  and  yellow,  which  now  burden  the  ground — and  the  fact 
may  then  become  patent,  that,  with  better  experience,  more  appro- 
priate soil,  and  superior  tillage,  results  more  highly  satisfactory  will 
be  obtained.  I  do  not  offer  any  remarks  upon  the  general  culture 
of  mangel-wurtzel,  since  the  Book  of  the  Farm  comprises  all  that 
need  be  reauired  upon  that  subject.  The  following  lines  refer  to 
one  particular  line  of  practice,  which  has  conclusively  proved  that 
mangel-wurtzel  can  be  grown  upon  the  saws  land,  year  after  year^ 
with  complete  success.  I  have  had  much  satisfaction  in  being  able 
to  watch  the  progress  of  the  plants  upon  a  plot  of  ground  adjoin- 
ing the  main  Xiondon  road  near  Croydon,  and  at  an  easy  distance 
from  my  own  residence.  While  I  now  hold  the  pen,  there  stands, 
for  the  fourth  consecutive  year^  as  fine  a  crop  of  the  orange-globe 
variety  as  any  cattle-feeder  could  desire  to  possess;  and  while 
attesting  the  interesting  fact,  it  remains  to  state  the  operations  by 
which  It  has  been  realised.  The  land  forms  a  portion  of  an 
estate  occupied  by  a  gentleman  of  great  wealth.  The  natural  soil 
is  of  a  strong  binding  character,  like  that  of  the  neighbouring 
locality,  north-west  of  the  railway,  where  the  London  clay  com- 
mences ;  but  as  the  extensive  property  commands  every  appliance 
for  tlie  generous  tillage  of  grass-land  and  garden-ground,  there 
exists  at  all  times  an  abundance  of  the  richest  stable  manure,  com- 
bined with  much  decaying  vegetable  matter.  With  this  best  of 
organic  stimulants,  and  a  thoroughly  deep  laboration  by  the  spade^ 
the  ground  has  been  perfectly  meliorated  and  enriched  to  a  great 
depth.  The  seeds  are  sown  at  the  usual  period  of  the  spring,  and 
the  plants  rise  somewhat  confusedly,  in  consequence  of  the  number 
of  seeds  which  exist  in  each  husk.  They  are  in  due  time  singled  ; 
and  now  stand  in  rows  about  18  or  20  inches  asunder,  and  12 
inches  apart  in  the  row.  The  surface  of  the  ground  is  kept  con- 
stantly clean,  and  only  a  very  few  plants  are  seen  to  have  run  to 
seed.  Mangel-wurtzel,  like  the  red  garden-beet,  can  be  trans- 
planted, but  at  the  risk  of  incurring  that  defect.  Some  few  of  the 
plants  are  of  the  long-red  variety,  a  circumstance  originating  in  a 
mixture  of  the  seeds.  This  is  a  grievance  for  which  a  dealer  is 
highly  reprehensible.  Some  weeks  since,  I  observed  that  many  of 
the  lower  leaves  of  a  few  rows  had  been  amputated,  and  left  upon 
the  ground.  The  practice  is  founded  in  error,  because  every  leaf  is 
a  vital  organ  of  nutrition.  True  it  is  that  the  leaves  may  be  used 
as  cattle  food,  pro  tempore;  but  it  is  bad  policy  to  weaken  the  bulb, 
which,  after  all,  is  to  become  the  staple  food  of  the  cattle. 
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AVERAGE   PRICE    OF   THE   DIFFERENT    KINDS    OF    GRAIN, 

PKR  IMPBMIAL  qUARTKH,  SOLD  AT  THK  FOLLOWISTO  PLACBS. 

LONDON. 

RDINBUBOH. 

Drt*. 

WhMt. 

Barley. 

OaU. 

Bye. 

Peaie. 

BaaM. 

DaU. 

Wheal. 

Barley. 

OaU. 

Peaee. 

Bmuw. 

1865. 

«.  d. 

«.  d. 

B.  d. 

1.   d. 

8.   d. 

a.  d. 

1855. 

8.  d. 

8.  d. 

8.   d. 

8.  d. 

8.    d. 

Dec  1. 

85    6 

46    4 

29    6 

54    0 

54    2 

60  11 

Dec.  5. 

78    8 

43    1 

31    7 

47    8 

48    2 

8. 

84    4 

43    8 

30    0 

66    5 

66    7 

50    2 

12. 

76    9 

42    2 

30    2 

48  10 

40    9 

16. 

83    4 

43    7 

25    8 

57    2 

54  11 

49    8 

19. 

77    1 

41     1 

30    2 

47    6 

48    2 

22. 

82    4 

41    5 

27    8 

55    4 

54    1 

49    9 

26. 

76  10 

40    8 

29    6 

46    6 

46    1 

». 

82    6 

40  11 

25    8 

54  10 

60    2 

46    1 

1866. 

1856. 

Jan.  2. 

74  11 

30    0 

28  10 

44    4 

46    1 

Jan.  6. 

80    0 

42    0 

27    3 

66    2 

61    0 

45  11 

9. 

77    9 

38  10 

28    4 

45    6 

46    5 

12. 

78    6 

38    8 

25    9 

55    0 

49    6 

45    2 

16. 

78    4 

38  10 

29    5 

45    1 

45    7 

19. 

79    5 

39    5 

27  11 

.48    0 

48    7 

43  10 

23. 

70    4 

35    9 

26    6 

42    6 

43    1 

26. 

78    4 

39    4 

26    6 

52    0 

45    1 

41    1 

80. 

71    7 

36    1 

27    2 

42    8 

43    3 

LITKBPOOL. 

DUBLIN. 

1 

Wheat, 

Barley. 

Bere, 
p.barl. 
17  It. 

OaU, 

Flour, 

DaU. 

Wheat. 

Barley.'  OaU. 

Bye. 

Peaee. 

Ueaot. 

Date- 

p.barl. 
JO  It, 

p.barl. 
16  rt. 

p.  barl. 
Mat. 

^-ar 

1865. 

■.  d. 

a.   d. 

8.  d. 

s.  d. 

8.  d. 

8.   d. 

1865. 

8.   d. 

8.  d. 

s.    d. 

8.  d. 

8.  d. 

Om.  1. 

77  11 

40    3 

29  U 

50    6 

55    0 

63    2 

Dec.    7. 

46    2 

24    4 

21    6 

16    7 

27    6 

& 

77    8 

41    6 

29    0 

52    4 

54    7 

52  10 

14. 

43  10 

23    2 

20    4 

16    8 

27    8 

16. 

75  10 

40    6 

29    1 

54    2 

51    9 

53    5 

21. 

43    6 

23    8 

20    1 

16    7 

27    4 

22. 

75    2 

38    6 

27    6 

63    6 

53    1 

52    3 

28. 

43    2 

22    6 

19    6 

16    2 

27    2 

29. 

75    6 

39    3 

27    7 

63    1 

54    2 

62    5 

1856. 

1858. 

Jan.  4. 

43    1 

21  10 

18    6 

15    6 

27    0 

Jul  6. 

73    8 

38    6 

26    6 

62    8 

52    4 

48    2 

11. 

43    6 

2111 

18  10 

16    7 

26  10 

12. 

74    0 

36    4 

27    4 

60  10 

50    9 

45    3 

18. 

42    6 

21    0 

17    9 

15    0 

26    8 

19. 

77    9 

40    8 

29    5 

46    6 

50  10 

48  10 

26. 

40    4 

20    7 

17    6 

14  11 

26    6 

96. 

74    1 

38    4 

32    0 

40    6 

50    0 

46  10 

Feb.   1. 

39    8 

19  10 

16    8 

14    8 

26    4 

TABLE  SHOWING  THE  WEEKLY  AVERAGE  PRICE  OF  GRAIN, 

Made  vp  in  tarmt  t^^tkandWi  Gto.  IV.,  c.  68,  and  Wh and  1(MA  Viet.e, 22.    On  and  aptt  U< 

FdHTHarp  1849,  the  Dutp  payable  on  FOREIGN  CORN  imporUd  U  U.  per  quarter,  and  an  Flour 

or  Meai  Hd./or  everp  cwt. 

!       WhMi.       i   .    Barley. 

1         OaU.          !          Bye. 

Peaae. 

D.«».. 

DiUe. 

11 

i!l« 

11 

If! 

( 

II  « 

It 

1! 

11 

ft 

-^^ 

1856. 

■.    d 

1.    d.   •.    d 

8.    d.  8.    d. 

8.    d.  >8.    d. 

8.    d. 

B.    d. 

8.      d. 

8.    d. 

8.  d. 

Dtc.     1 

.  88  ; 

80  10   42    i 

40    0  28  10 

28    4   53    0 

62    5 

62    5 

51    3 

53    3 

61  10 

8 

.  83 

81    4   42    e 

40    8  28    e 

28    4   63    9 

62    7 

51    5 

50    9 

62    3 

62    0 

16. 

.  79  1 

81    4  41    : 

41    0 ,  27  10 

28    3  55    4 

53    3   49    1 

51    I 

51    8 

52    2 

22. 

.  78    i 

)   81    0   40    ^ 

41    2l27    ] 

28    1   54    6 

53    8   48  11 

60    8 

50    8 

51  11 

29 '77    ! 

1  80    5   30    4 

t   41    1   26  11 

27  11 1 51  11 

54    1 

47    6 

60    3 

49    0 

61    6 

1856. 

1 

Jan.     6 76  1 

»  79    6   39    ( 

40    9  26    S 

27    8  62    7 

54    0 

47    3 

49    4 

47    7 

50    9 

12. 76    J 

1  78    5.38    t 

40    1   25  1] 

27    3  63    6 

54    1    45    7 

48    2 

46    5  49    71 

19 |76 

[   77    6   37    1 

1   39    4   26    7 

26  10  53    4 

64    0,44    9 

47    2 

46    0,48    7 

26. ,761 

I   77    0   38    ^ 

I   38  10  25    fi 

(  26    6  54    8 

63  11    43    4 

46    3 

45    3  47    6 
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FOREIGN   MARKETS — ^THB  REVENUE,  ETC. 


FOREIGN  MARKETS.— Pbr  iMPBituL  Quabtkr,  free  om  board. 


Date. 


1856. 
Dec.    . 

1856. 
Jan.    . 

1855. 
Dec     . 

1856. 
Jan.     . 

185& 
Dec    . 

1856. 
Jan 

1866. 
Dec    . 

1866. 
Jan.    . 


I>ansig-( 


Ham- 
burg 


KOaigB-/ 
berg    \ 


a.  d.     8.  d.*  8.  d.      «.  d 

76    6-83    628  6-36  0 

72    6-80    025  6-30  6 

75  6-84    080  6-30  0 

67  6-76    6  27  6-36  0 
74    6-82    032  6  -  38  0 

68  6-76    627  6-36  0 

76  6-84    032  6-39  0 
66    8-74    0,28  6-35  6 


_    d.    ».  d 

22    6-30  0 

20    0-26  6 
19    8-26 

18    6-24  6 

0-28  6 

18    6-26  0 

22    0-30  0 

18    0-27  6 


8.     d.      8.   d, 

46    6-54    0 


6  43 


44  6-52 
6-52 
40  6-50 
42  6-50 
40  0-48 
44  6-53 
40    6-47 


8.  d.  s. 
42    6-58 

40    6-51 

8-67 

44  6-54 

45  6-54 
40  6-50 
44  6-58 
40    0-48 


646 

0 

6 

6 

0 


041 


0,37 

I 


d.     8.  d. 

0-60  0 

I    0-48  6 

I    6.if  0| 

)    6-48  0 

!    0-51  6 

(    0-46  0 

6-50  0 

6-4«  0 


FMghU finim  the  Baltic,  from  4i.  td.  to  7a.i  from  the  MedltMranvmi,  7b.  6d.  to  148.  i 
aad  by  atMrner  from  Uambarg,  4a.  6d.  to  7a.  per  imperial  qr. 


THE  REVENUE.— From  SIst  Deo.  1864  to  SIst  Dec.  1855. 


Incrcaac 

TUmwmm 

TflMraandlDg  Dce.U. 

Incrtaaa. 

1894. 

1866. 

' 

1U54. 

1866. 

Cuatonu  .... 

Exci8e 

Stanipi 

Taxes   

Po8t-Offlee  .. 

Property  Tax 

£ 

5,689.967 

4,391.582 

1,7'*6.769 

1,270,408 

277,234 

258.177 

826.580 

£ 
5,384.461 
4,444.726 
1,695,.^ 
1,323,114 
293,272 
430.317 
1,260.942 

£ 

53.144 

62>6 

16  03 

172.140 

434.353 

£ 
315.506 

91V4OO 

£ 
20.682.429 
I5.W»1,7«4 
6.988,787 
3.028,384 
1.307.324 
1.049,411 
7,366.588 

£ 
21,291,712 
16.763,5:}5 
6.9tt3,148 
2.967.742 
1,174.219 
1,383.523 
13.884.114 

609.283 

861,771 

4.861 

S84.']12 
6.517.626 

£ 

9>,642 
183,015 

Total  Income 

14.510,717 
Deduct  de 

14332.201 
creaae 

728.:«l 
406.S^06 

406.906 

56.324.687  !64.467.993 

Deduct  deaeaae.... 

• 

8.327.05.3 
193.657 

193.657 

Incfeaeeo 

n  tbeqr... 

321,475 

Increnieo 

n  the  year 

l8.133,.396 

PRICES  OF  BUTCHERrMEAT.— Per  Stone  op  14  Pounds. 


Pate. 

LONDON. 

LIVERPOOL.    1 

Bear. 

Motton. 

Beef. 

Matton. 

1855. 
Dec    .. 

1856. 
Jan.    .. 

8.d.  B.d. 
66-90 

66-79 

K.d.    8.d. 

60-89 
5  9-83 

8.d.  8.d. 
66-86 

510-8  0 

8.d.   8.d. 

6  3-88 
6  0-80 

NEWOASTLB. 


Baef.       Mutton. 


S  d.  8.  d.l8  d.  8.  d. 
7  0-8  6,510-710 


6  3-8066-83 


EDINBURGH. 


s.d.  ad. 
6  6-8  9 


ad.  8.d. 
6  6-8 


60-80 


6  0-79 


GLASGOW. 


8.d.  8.d. 
6-8  9 


67 


66-8  3 


8.d.  8.d. 
7  6.93 


66-86 


PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Per  Stone  of  14  Pounds. 


ENGLISH. 

Merino.    

..      iii_ 
South-Down, 

Hair-Bred 

Leioeiter  Hogg, 

Ewe  and  Hogg, 
Loda,  


8.  d.          8.  d. 

15  6  to  24  0 

12  0  to  16  6 

IK  6  to  20  0 

13  6  to  16  0 

16  6  to  20  0 

14  0  to  18  0 

76  to    96 

66to    7  3 

SCOTCH. 

Leiceeter  Hogg. 

Ewe  and  Hogg,  , 

Cheviot,  white 

laid,  washed.     , 
..    onwaKhed, 

Moor,  white 

..    laid,  washed 

. .     unwashed, . . , 


a  d.  s.  d. 
16  6  to  20  6 
14  0  to  18  6 
14  0  to  15  9 
10  6  to  12  6 
8  6  to  10  0 
7  6  to  8  3 
6  6  to  6  6 
4  0  to    5  9 
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AGRICULTURAL  METEOROLOGY  AND  PHYSIOLOGY. 
By  R.  RUS8ELL,  Kilwhiss. 

"Frequently  the  vulgar  laugh,"  says  M.  Barral,*  alluding 
to  an  animated  meeting  of  the  Academy  of  Sciences,  "  at  seeing 
the  ardour  with  which  savants  discuss  certain  questions,  nor  can 
they  comprehend  the  passion  with  which  some  try  to  find  out  how 
nitrogen  enters  into  plants,  and  is  fixed  in  them."  This  has  been 
a  most  fertile  subject  for  discussion  ever  since  chemists  detected 
this  substance  in  plants,  and  became  acquainted  with  some  of  its 
properties. 

It  is  now  generally  believed  that  plants  can  only  fix  or  assimi- 
late nitrogen  when  it  is  taken  into  their  organisms  in  the  forms  of 
nitric  acid  and  ammonia.  Liebig^s  memorable  discovery  that 
ammonia,  or  nitric  acid,  is  contained  in  the  atmosphere  in  suffi- 
cient quantities  for  maintaining  the  growth  of  all  the  plants  that 
flourish  on  the  earth ^s  surface,  has  practically  circumscribed  the 
bounds  of  the  discussion  within  the  narrow  limits  of  the  capabili- 
ties which  different  plants  have  for  drawing  upon  this  inexhaust- 
ible supply. 

The  xlothamsted  experiments,  for  example,  seem  to  indicate 
that  the  wheat  plant  was  peculiarly  dependent  on  a  supply  of  am- 
monia in  the  soil,  but  turnips  were  not  so  much  so.  But  no  sooner 
had  many  parties  given  their  assent  to  these  propositions,  than 
some  curious  results  were  forced  upon  their  notice.  The  Lois 
Weedon  experiments  seemed  lo  lead  to  diametrically  opposite 
results ;  for  while  wheat  appeared  to  be  in  a  great  measure  inde- 
pendent of  an  artificial  application  of  anmionia,  turnips  seemed 
to  be  peculiarly  dependent. 

Some  attempts  have  been  made  to  effect  a  reconciliation  between 
the  results  at  Lois  Weedon  and  Rothamsted ;  but  it  appears  to 
me  that  no  exjalanation  of  the  acknowledged  facts  has  yet  been 
offered  of  a  satisfactory  character.  Indeed,  the  confusion  has  only 
become  more  complete.  An  escape  from  this  state  of  things,  I  am 
persuaded^  can  only  be  effected  by  directing  our  search  into  totally 
different  channels  which  have  not  been  explored,  though  they  are 
open  to  all,  and  by  no  means  intricate. 

Before  this  subject  can  be  approached,  however,  it  is  necessary 
to  clear  away  the  prejudices  which  find  shelter  behind  what  are 
termed  "  two  axioms."  In  the  last  Number  of  the  Journal  of  the 
Royal  Agricultural  Society^  the  editor,  who  dates  from  Kirby 
Hall,  in  commenting  on  the  Lawes  and  Liebig  controversy,  says, 
"  The  scientific  creed  of  the  British  farmer  of  the  present  day 

*  Journal  dPAgnaUiure  PraHque^  20th  Nov.  1855, 
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might  almost  be  said  to  begin  and  end  with  two  aodoma — ^that 
nitrogen  is  the  principal  desideratum  in  a  manure  for  com^  and 
phosphorus  in  one  for  turnips"  To  treat  these  as  axioms  is  cer- 
tainty a  very  easy  way  of  disposing  of  the  subject.  An  axiom  is 
said  to  be  not  demonstrable,  but  self-evident  and  admitted  by  all. 
These  propositions,  I  admit,  so  far  resemble  axioms  in  the  fact  of 
not  being  demonstrable. 

But  even  viewing  the  matter  in  its  practical  aspects,  as  it  has 
been  done  in  this  instance,  to  put  forth  the  moiety  of  truth  con- 
tained in  these  propositions  or  recipes  in  such  a  form,  is  doing 
more  to  retard  the  progress  of  agricultural  science  than  anything 
that  I  know.  It  is  both  an  injustice  ta  Lawes  and  to  Liebig. 
But,  on  the  other  hand,  if  Liebig's  reviewers  had  been  successful 
in  giving  reasons  for  the  grounds  of  such  an  extraordinary  sum- 
mary of  experimental  research,  there  would  not  have  been  one 
word  of  controversy  on  the  subject  Liebig's  reply  is  chiefly 
directed  towards  demonstrating  the  fallacy  of  these  famous  propo- 
sitions, but  he  cannot  understand  what  may  be  regarded  as  the 
mere  provincialisms  of  the  subject,  which  are  mistaken  for  leading 
principles  in  the  theory  of  vegetable  nutrition.  In  discussing  this 
subject  I  shall  first  demonstrate  the  fallacy  of  supposing  that 
"  ammonia  is  peculiarly  fitted  for  grain^  and  phosphorus  for  tur- 
nfp9,'Vand  afterwards  show  that,  on  the  ground  upon  which  this 
subject  has  been  argued  by  Liebig^s  reviewers,  the  action  of  man- 
ures and  the  theory  of  rotations  can  only  be  elucidated  by  in- 
vestigating those  branches  of  agricultursd  science  that  form  the 
subject  of  this  paper. 

[but,  first  of  all,  what  are  the  reasons  which  have  been  assigned 
for  phosphates  being  peculiarly  fitted  for  turnips  and  nitrogen  for 
com?  No  longer  ago  than  16th  May  1855,  rrofessor  Way,  in  a 
lecture  delivered  before  the  Eoyal  Agricultural  Society,  attempts 
to  trace  an  analogy  between  the  feeding  of  plants  and  animals : — 

"  Something  of  the  kind  had  certainly  been  found  to  be  the 
case  in  the  artificial  feeding  of  plants,  in  which,  greatly  through 
Mr  Lawes'  experiments,  we  have  found  that  the  wheat  cropy  by 
no  means  the  most  rich  in  nitrogen^  benefited  more  than  most 
others  by  manures  containing  this  element^  and  was  not  sensibly 
affected  by  phosphoric  manures,  although  eminently  a  phosphate- 
containing  plant ;  whilst  turnips^  on  the  other  hand,  not  contain- 
in|f  any  great  quantity  of  phosphates,  are  successfully  cultivated  by 
this  artificial  addition." 

Professor  Anderson  also  gives  a  summary  of  Mr  Lawes'  views 
on  the  action  of  manures  and  on  the  theory  of  rotation  of  crops, 
in  the  July  Number  (1854)  of  the  Transactions  of  the  Highland 
and  Agricultural  Society^  as  follows  : — 

Mr  Lawes,  founding  on  certain  experiments  which  show  that  plants  ex- 
hale nitrogen,  believes  that  the  nitrogen  which  has  disappeared  hasactaally 
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undergone  this  process.  In  doing  so  (if  I  do  not  misunderstand  his  view), 
it  acts^  so  to  speak,  as  a  carrier  of  carbon — that  is  to  say,  the  quantity 
which  passes  through  the  plant  stands  in  a  direct  relation  to  the  quantity  of 
carbon  assimilated,  and  converted  into  non-nitrogenous  compounds,  such  as 
starch,  &c.  Hence  the  cereals,  which  contain  in  their  seeds  a  large  quantity 
of  such  compounds,  require  the  passage  through  their  system  of  abundance 
of  nitrogen,  and  consequently  exhaust  the  soil.  On  the  other  hand,  the  bean, 
and  leguminous  plants  generally,  which  yield  a  seed  containing  a  trifling 
proportion  of  carbonaceous  compounds,  though  rich  in  nitrogen,  do  not  ex- 
haust the  soil,  because  they  take  only  enough  of  that  element  to  produce 
their  nitrogenous  compounds,  and  do  not  require  that  much  larger  quantity, 
which  in  other  plants  is  not  retained  in  their  system,  but  is  expended  merely 
as  a  means  of  causing  the  accumulation  of  a  sufficient  quantity  of  starch, 
kc,  in  their  seeds.  Founding  upon  this  yiew,  he  points  out  that  the  turnip, 
which,  when  grown  for  its  bulb,  does  not  exhaust  the  soil  because  it  does  not 
require  nitrogen,  becomes  a  scourging  crop  when  grown  for  seed,  which  con- 
tains a  large  quantity  of  oil,  and  hence  requires  the  expenditure  of  that  ele- 
ment. Ingenious  as  this  view  is,  I  fear  it  can  scarcely  be  considered  as 
altogether  satisfactory. 

Wliat  do  the  Bothamsted  experiments  prove  ?  The  results  are 
really  interesting  and  carious.  The  Eotbamsted  soils  produce 
from  16  to  17  bushels  of  wheat,  year  after  year,  without  manure  of 
any  kind ;  but  the  same  soils  only  produce  a  few  cwt  of  turnips, 
year  afteryear,  when  no  manure  is  added.  The  addition  of  super^ 
phosphate  of  lime,  however,  raises  the  produce  of  turnips  to  about 
8  tons  an  acre  year  after  year,  wben  they  are  supplied  with  this 
suljstance.  On  the  other  band,  superphosphate  of  lime  does  not 
raise  the  produce  of  wheat  above  the  16  or  17  bushels  that  grow 
without  anything.  Tbis  is  the  foundation  for  the  axiom,  "  phos- 
phorus for  turnips,"  and  there  is  nothing  more  in  it. 

But  let  my  readers  only  bear  two  things  in  mind,  and  all  others 
will  become  pretty  plain :  first,  that  16  to  17  bushels  of  wheat 
can  only  be  regarded  as  about  a  third  part  of  a  full  crop  ;  second, 
that  8  tons  of  turnips  can  only  be  regarded  as  a  third  part  of  a 
fuU  crop.  Neither  of  these  crops  can  be  raised  above  a  third, 
however  much  superphosphate  may  be  added.  When  full  crops 
are  spoken  of,  or  meant,  it  would  be,  therefore,  just  as  proper  to 
say  nothing  for  wheat,  as  to  say  phosphorus  for  turnips. 

What  do  the  Lois  Weedon  experiments  prove,  that  have  been 
regarded  as  the  "  Eden  of  mystery  ? "  Mr  Smith  raises  double 
the  quantity  of  wheat  on  an  acre,  year  after  year,  that  Mr  Lawes 
does,  for  the  average  produce  of  the  Lois  Weedon  soil  is  about  34 
bushels,  or  about  two-thirds  of  a  fuU  crop^  without  manure  of 
any  kind.  The  axiom  "  nitrogen  for  com  "  makes  these  results  very 
perplexing.  Mr  Smith's  crops  of  turnips  may  be  regarded  as  full 
ones,  but  he  does  not  act  upon  the  recipe,  **  Phosphorus  for  tur- 
nips.'' True,  he  adds  a  cwt.  to  his  crop  out  of  deference  to  the 
"  axiom,"    He  manures  his  land  heavily,  before  winter,  from  thq 
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farmyard,  and  adds  guano  in  spring,  and  obtains  full  crops,  ex- 
ceeding 20  tons  to  the  acre.  His  recipe,  therefore,  is  nitrogen  and 
phosphates  for  turnips,  and  nothing  for  wheat.  Mr  Lawes  has  been 
very  unfortunate  in  his  application  of  nitrogenous  manures  to  his 
turnips ;  for  with  a  full  supply  of  superphosphate  of  lime,  1 0 
cwt.  of  rape-cake,  and  3  cwt.  of  sulphate  of  ammonia  to  the  acre, 
he  did  not  raise  the  produce  of  bulbs  above  the  quantity  obtained 
by  superphosphate  alone.  For  this  reason  nitrogenous  manures 
have  got  a  very  bad  character  at  Eothamsted,  as  an  application 
to  turnips,  but  a  good  one  at  Lois  Weedon.  A  glance  at  the 
different  systems  pursued  at  Lois  Weedon  and  Hothamsted  will 
not  be  taken  without  teaching  some  useful  lessons. 

Mr  Smith,  at  Lois  Weedon,  dresses  his  turnips  heavily  with 
nitrogenous  manures,  and  sows  them  in  5-feet  rows,  and  after- 
wards singles  them  out  9  inches  apart.  This  is  scarcely  2\  plants 
to  the  square  yard.  But  Mr  Lawes  sows  them  in  narrow  drills,  and, 
even  when  he  dresses  heavily  with  the  richest  manures,  he  allows  8 
plants  to  the  square  yard.  To  sow  so  thickly,  and  to  dress  so  heavily, 
are  the  chief  reasons  of  nitrogenous  manures  being  theorettcallg, 
but  not  ;?rac^icaZ/y,  unpopular  as  a  dressing  for  turnips  in  England. 
Those  who  condemn  nitrogenous  manures  for  turnips  should  take 
a  leaf  out  of  Mr  Smith's  book.  This  is  the  plain  and  practical 
statement  of  the  subject ;  the  theoretical  will  come  on  by-and-by. 

In  regard  to  the  wheat  crop,  a  reconciliation  has  been  attempted 
between  Bothamsted  and  Lois  Weedon.  It  is  held  that  wheat 
cannot  abstract  any  of  its  ammonia  directly  from  the  atmosphera 
To  account,  then,  for  the  extraordinary  results  from  niere  tillage 
at  Lois  Weedon,  the  soil  is  supposed,  j?r«*,  to  absorb  the  ammonia 
from  the  air,  and  then  to  supply  it  to  the  roots  of  plants.  This,  I 
consider,  is  a  simple  but  erroneous  way  of  explaining  the  large 
crops  got  at  Lois  Weedon  without  manure.  I  have  not  yet  got 
hold  of  any  evidence  that  the  chemical  absorption  of  ammonia 
from  the  atmosphere  by  soils  throws  any  light  on  the  principles 
of  vegetable  nutrition.  I  shall  endeavour  to  show,  with  as  much 
clearness  as  I  possibly  can,  that  there  is  the  highest  probability 
for  believing  that  the  large  crops  of  wheat  obtained  at  Lois 
Weedon  without  manure,  are  chiefly  due  to  the  economising  of  the 
natural  supply  of  ammonia  derived  directly  from  the  soil,  and  also 
that,  through  the  system  of  cultivation  which  is  pursued,  the  wheat 
plant  is  placed  in  conditions  favourable  to  its  absorbing  an  additional 
quantity  of  ammonia  directly  from  the  atmosphere. 

For  the  sake  of  brevity,  I  shall  not  enter,  at  this  part  of 
the  subject,  into  the  systems  of  cultivation  pursued  at  Lois 
Weedon  and  Bothamsted.  But  Mr  Smith  of  Lois  Weedon  will 
excuse  me,  I  hope,  though  I  find  it  necessary  at  the  outset  to 
point  out  that  he  entirely  misinterprets  TuU's  theory  of  vegetable 
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nutrition.*  Of  all  the  theories  of  the  nutrition  of  plants  that 
were  ever  proposed,  TuU's  was  the  most  simpla  This  any  one 
will  see  who  reads  his  essay  on  *'  Horse  Hoeing."     He,  in  fact, 


divided  by  cultivation  to  enable  it  to  pass  into  the  vessels  of 
plants,  and  to  be  digested  into  their  substance.  In  fact,  TuU's 
theory  of  vegetable  nutrition  would  answer  to  Herr  WolflF's  pure 
mineral  theory. 

Much  do  the  modem  commentators  of  Jethro  TuU  err  who 
imagine  that  the  chief  benefit  of  stirring  soils  depends  upon  soils 
containing  substances  which  have  a  chemical  affinity  for  the 
ammonia  floating  in  the  atmosphere.  Tull  very  justly  observes 
that  '*  hoeing  keeps  plants  moist  in  dry  weather"  in  consequence 
of  a  stirred  soil  absorbing  moisture  more  readily  from  the  atmos- 
phere. This  applies  to  all  soils,  and  far  more  so,  in  ordinary  cir- 
cumstances, to  sandy  loams  than  to  clays.  Thorough  disintegra- 
tion imparts  a  greater  absorbing  power  to  all  soils.  It  is  highly 
probable  that  land  absorbs  ammonia  from  the  air  when  it  absorbs 
moistura  But  this  power  does  not  depend  upon  the  chemical 
properties  of  soils,  but  upon  their  hygroscopic  properties.  Tillage 
thus  so  far  compensates  for  a  larger  fall  of  rain,  and  tends  to 
maintain  plants  in  healthy  conditions,  so  that  they  can  work 
up  with  economy  the  materials  which  they  find  in  the  soil  and 
atmosphere. 

Cobbett  brings  out  this  view  as  the  prime  practical  doctrine 
taught  by  Tull,  who  throughout  his  Essay  illustrates  this  part 
of  the  subject,  and  the  economy  of  thin  sowing,  with  great  in- 
genuity and  beauty.  But  Cobbett  always  urged  what  rrofessor 
Anderson  has  done  from  other  considerations,  that  stirring  the 
soil  and  admitting  the  air  serve  to  waste  the  organic  matter  it 
contains  in  the  same  way  that  turning  a  dung-heap  promotes 
fermentation.  However,  the  followers  of  Jethro  Tull,  who  really 
believed  in  his  doctrines  of  vegetable  nutrition,  may  be  likened 
to  the  sons  of  the  father  in  the  fable,  who,  to  stimulate  their  in- 
dustry, told  them  the  story  of  the  treasures  hid  in  the  ground. 
So  Jethro's  disciples,  in  searching  after  the  treasures  of  a  perfectly- 
tilled  soil,  had  also  their  reward,  as  it  enabled  them  to  make  the 
most  of  all  soils,  be  they  rich  or  poor. 

But,  for  my  part,  I  cannot  point  to  a  single  passage  in  the 
writings  of  Tull  in  which  he  takes  a  comprehensive  view  of  the 
difference  between  the  vegetation  of  nature  and  of  art.  Indeed, 
with  the  exception  of  one  single  sentence,  which  I  shall  afterwards 

•  LfM  Weedon  Huibandry,  p.  106. 
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quote,  he,  even  for  his  own  day,  had  altogether  an  exaggerated 
idea  of  the  effects  of  tillage  in  promoting  the  growth  of  plants. 
In  his  attempt  to  silence  his  two  philosophical  opponents— Bradley 
and  Van  Helmont — who  were  already  on  the  track  leading  to  the 
discovery  that  "  water**'  and  "  air  "  were  the  chief  substances  upon 
which  plants  fed,  what  was  his  argument? — 

"  If  water  or  air  was  the  food  of  plants,  I  cannot  see  what 
necessity  there  should  be  of  dung  or  tiUagey 

This  is  still  the  whole  question  at  issue.  May  not  the  author  of 
the  "Word  in  Season,''  in  adopting  Lawes'  and  Boussbgault'sviews 
that  the  wheat  plant  and  all  cereals  and  grasses  cannot  absorb 
any  ammonia  directly  from  the  atmosphere,  be  held  as  practi- 
cally asking  Liebig  a  somewhat  parallel  question — "  If  ammonia 
is  not  supplied  to  the  roots  of  the  wheat  plant  by  my  system  of 
cultivation,  what  is  the  use  of  my  digging  and  hoeing  r'  So  it  is 
my  object,  though  I  thus  diifer  from  Mr  Smith  on  some  nice  points 
of  theory,  to  attempt  an  answer.  I  have  read  his  book  with  much 
pleasure,  and  I  could  not  give  him  a  single  hint  how  he  could  im- 
prove his  practice. 

In  subtile  points  let  eager  critics  figbt, 

Surely  he's  not  far  wrong  whose  practice*  right. 

My  readers  have  already  seen  that  while  the  Bothamsted  soils 
produced  a  third  of  a  crop,  or  16  bushels  of  wheat,  year  after  year, 
they  could  only  produce  a  third  of  a  crop,  or  8  tons  of  turnip,  if  they 
were  supplied  with  phosphates.  These  soils  also  are  made  to  pro- 
duce heavy  crops  of  wheat  by  the  mere  addition  of  ammonia.  This 
fact  implies  that  the  wheat  plant  can  obtain  all  the  earthy  sub- 
stances which  it  requires,  but  the  turnips  must  have  phosphates. 
But  Mr  Lawes  has  inferred  that  if  phosphates  are  supplied  to  the 
turnip,  it  will  obtain  all  the  alkalies  which  it  requires.  This  may 
perhaps  be  true  of  his  own  soil,  but  it  is  not  so  of  others.*    Still, 

*  It  is  almost  aseless  to  say  that  many  soils  are  very  deficient  in  alkalies.  On 
the  farm  which  I  occupy,  there  are  nearly  100  acres  upon  which  10  tons  of  turnips 
will  not  be  got  to  the  acre  after  the  land  has  been  pastured  for  several  years,  and  only 
one  corn  crop  taken,  though  as  many  cwt.  of  superphosphate  or  guano  were  applied. 
The  same. soils  wiU  not  be  made  to  grow  more  than  two  crops  of  corn  with  pure 
nitrogenous  manures.  But  to  limit  the  grounds  of  discussion,  I  have  supposed  that  the 
soil  contains  abundance  of  the  earthy  substances  required  by  plants.  Unless  we 
make  such  limitation,  no  progress  is  made.  As  an  illustration  how  little  physiologists 
have  done  for  throwing  light  on  the  theory  of  rotations,  I  extract  the  following  from 
Mohl's  work  on  "Yejgetable  Cell :" — **  A  large  portion  of  the  parasites  agree  with 
common  plants  fully  in  their  habits,  colour,  &c. ;  another  portion  consists,  on  the  con- 
trary, of  leafless  plants  not  of  a  green  colour,  which  bear  the  same  relation  to  the 
plants  which  feed  them  as  the  flowers  and  ft-uits  of  other  plants  do  to  their  Tegeta- 
tive  organs.  In  the  second  place,  there  exists  a  large  number  of  plants  which  in  part 
resemble  parasites  in  their  exterior,  and  in  the  want  of  the  green  colour,  in  part 
possess  the  usual  aspect,  and  which  derive  their  nourishment  only  firom  vegetable  or 
animal  substances  in  a  state  of  decomposition.  To  these  beloi^^  besides  the  nume- 
rous class  of  Fungi,  Orchidas,  bog-plants,  &a     Thirdly,  the  majority  of  other  plants 
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io  simplify  this  discussion,  I  shall  take  for  granted  what  he  wishes 
to  establish,  that  if  ammonia  is  added  to  soils,  wheat  will  ob- 
tain all  the  earthy  substances  that  it  requires  ;  and  that  if  phos- 
phorus (and  I  may  add  nitrogen)  is  supplied  for  a  crop  of  turnips, 
it  will  also  obtain  abundance  of  the  alkalies. 

I  shall  suppose,  then,  that  all  soils  are  equally  rich  in  those  sub- 
stances that  are  found  in  the  ashes  of  plants  (with  the  exception 
of  phosphates),  and  that  all  that  is  required  for  crops  is  nitrogen 
and  i)ho8phate8.  The  whole  discussion,  then,  centres  itself  in  the 
questions — 

1st,  Why  should  ammonia  be  required  for  crops,  since  the 
atmosphere  contains  it  in  inexhaustible  quantities  ? 

2d,  Why  should  turnips  require  phosphates  when  the  soil  con- 
tains abundance  for  wheat,  while  wheat  actually  requires  more 
phosphates  for  its  growth  than  turnips? 

The  whole  discussion,  then,  turns  upon  the  va&re  facilities  which 
plants  have  of  obtaining  phosphates  from  the  soil  and  ammonia 
from  the  atmosphere.  But  let  us  reach  the  theoretical  fallacy  of 
the  dictum  or  recipe,  "  phosphorus  for  turnips  and  ammonia  for 
wheat,''  by  the  direct  practical  route.  We  shall  make  three  stages 
of  this  journey,  by  dividing  soils  into  three  classes — 1st,  Those  In 
which  phosphates  are  very  deficient ;  2d,  Those  which  contain 
phosphates  in  middling  quantities  ;  3d,  Those  which  have  phos- 
phates in  great  abundance.  The  ammonia  question  shall  be 
treated  by  the  way,  as  it  is  common  to  all. 

First,  then,  in  regard  to  those  soils  in  which  phosphates  are 
very  deficient :  all  will  admit  that  phosphoric  manures  will  be 
attended  with  equally  beneficial  effects  to  wheat  and  to  beans,  to 
turnips  and  to  grass.  Thirty  years  ago,  the  great  majority  of  the 
soils  in  Cheshire  were  in  this  condition,  and  all  crops  were  amaz- 
ingly increased  by  the  application  of  phosphates  in  the  form  of 
crushed  or  calcined  bones.  Grass  was  increased  more  than  any 
other  crop.     Before  the  introduction  of  bones  as  a  manure  into 

exhibit  a  stunted  growth  when  raised  in  a  soil  totally  deprived  of  organic  substances. 
In  this  respect,  however,  as  the  experience  of  agriculturists  and  foresters  has  proved, 
different  plants  manifest  extraordinarily  different  necessities.  While  one  plant,  tuch 
at  the  fir,  huckwJuat,  Spergula,  Sarothamus,  Eriea^dse.  fiourish  in  a  toil  tohtch  contains 
only  tracts  of  organic  sihttaneet,  othert,  like  the  cereals,  require  for  their  vigorout 
grwth  a  more  or  less  abundant  admixture  of  mouldering  tubttancet  toith  the  earth,*' — 
(P.  79.)  Now,  there  are  no  separation  of  principles  here — we  shall  never  find  one 
principle  to  explain  the  theory  of  rotations.  More  than  a  dozen  leading  principles 
would  be  required.  But  here  we  have  the  effects  due  to  the  meteorological  conditions, 
the  physiological  peeuliaritiefl  of  plants,  the  chemical  and  physical  conditions  of  soils, 
aU  mixed  np.  Our  theoretical  difficulties  are  like  a  bundle  of  rods,  which  can  only 
be  broken  by  untying  the  knot^  and  breaking  them  one  by  one.  The  meet  difficult 
subject  connected  with  the  theory  of  rotations  is  to  separate  the  effects  due  to  the 
physical  and  to  the  chemical  conditions  of  soils.  After  seeing  the  distribution  of  the 
different  kinds  of  trees  in  the  American  continent,!  fully  agree  with  Dr  Lindley  that  the 
phydcal  is  the  chief  condition  which  determines  the  growth  of  different  kinds  of  trees. 
In  Scotland  the  chemical  is  more  conspicuous.  This  is  a  highly  interesting  and  ex- 
tenslTe  subject,  which,  like  many  others  that  come  before  us,  is  disoassed  on  too 
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Scotland,  the  silurian  soils,  and  the  most  of  the  old  red  sandstone 
soils,  were  in  a  similar  destitute  condition.  My  own  farm  was  so 
to  an  extraordinary  degree.  "Phosphatesfor  com  "  has  by  no  means 
been  a  negative  recipe  for  me.  Had  all  the  soils  in  Britain  been 
in  the  condition  of  those  above  mentioned,  what  would  have 
become  of  the  recipe  "nitrogen  for  com?" 

Those  soils  that  contain  phosphates  in  middling  quantities  will 
occupy  much  discussion,  because  the  Bothamsted  soils  belong  to 
this  clasa  It  is  upon  these  that  what  Mr  Hoskjrns  calls  the 
**  battle  of  theory  "  must  be  fought.  I  shall,  therefore,  first  pass 
on  to  those  soils  that  contain  phosphates  in  great  abundance ;  and 
they  shall  be  soon  disposed  of,  as  on  this  point  all  parties  are  at  one. 
The  soils  in  the  vicinity  of  all  our  large  towns  contain  abundance 
of  phosphates.  Dr  Anderson  has  shown  that  some  soils  in  the 
neighbourhood  of  Edinburgh  contain  a  large  per-centage  of  phos- 
phoric acid.  In  such  circumstances  it  is  scarcely  to  be  expected 
that  our  M*Dougals  of  Granton  or  Dicksons  of  Saughton  will  pay 
much  heed  to  the  recipe  "phosphates  for  turnips."  The  green- 
sands  in  England  and  the  Suffolk  clays  are  rich  in  phosphates^ 
and  on  such  soils  bones  are  of  comparatively  little  value  for  turnips. 
One  of  the  witnesses  examined  before  the  "Committee  of  Agri- 
cultural Customs  "  stated,  that,  on  the  Helmingham  property  in 
Suffolk,  bones  were  of  as  little  value  for  turnips  as  for  grass.  Had 
all  the  soils  of  Britain  been  of  the  same  character,  would  the  prin- 
ciples laid  down  by  Liebig  have  been  less  true?  but  what  would 
have  become  of  the  recipe  "  phosphorus  for  turnips?" 

But  the  recipe  is  still  more  misleading  when  applied  to  soils 
which  contain  phosphates  in  middling  quantities,  for  the  applica- 
tion of  phosphates  to  such  has  led  to  the  most  erroneous  ideas  re- 
specting the  action  of  phosphates. 

We  have  already  seen  that  while  16  to  17  bushels  of  wheat 
can  be  raised  year  after  year  at  Bothamsted  without  ammonia  or 
phosphates,  only  a  few  cwts.  of  turnips  could  be  got  unless  phos- 
phates were  added.  These  results  show  that  wheat  can  produce 
this  amount  without  phosphates,  but  turnips  cannot  do  so ;  and 
why  cannot  they  do  so,  since  the  wheat  plant'  actually  requires 
rather  more  phosphates  than  the  tumip  to  produce  that  amount 
of  grain  ?  Because  turnips  have  \e^  facilities  of  abstracting  the 
quantity  of  phosphates  that  are  necessary  for  their  growth. 

This  view  of  the  question  will  be  very  evident,  if  we  reflect  for 
a  moment  on  the  different  natures  of  the  two  plants^  and  the  cir- 
cumstances in  which  they  are  placed.  The  comparatively  large 
seeds  of  the  wheat  are  sown  in  autumn,  and  the  plants  grow  litUe 
for  six  or  seven  months.     During  this  time  there  is  no  great 

narrow  a  basis.  Finger-and-toe  in  turnips,  sickness  in  olorer  plants,  and  the  dying- 
ont  of  good  grasses  on  onr  moory  soils,  on  the  other  hand,  are  all  referable  to  the 
chemical  condition  of  soils. 
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demand  for  phosphates ;  and  when  the  growing  weather  returns 
in  spring,  the  roots  of  the  wheat,  being  in  full  possession  of  the 
soil,  are  able  to  thrive  in  a  soil  where  the  supply  of  these  necessary 
substances  is  somewhat  scanty.  Grass  will  also  be  less  dependent 
on  phosphates  than  wheat,  simply  because  the  vast  number  of 
rootlets  in  possession  of  the  soil  can  very  readily  extract  phos- 
phates from  soils,  in  which  they  exist  in  comparatively  small 
quantities. 

With  a  turnip  it  is  very  dififerent — its  seeds  are  very  small,  and 
its  growth  is  very  rapid.  The  minute  seed  of  the  turnip  cannot 
supply  the  young  rootlets  which  it  sends  into  the  ground  with 
much  nourishment ;  it  is  thus  early  thrown  upon  the  soil  for  a 
supply  of  matter  to  grow  its  roots  as  well  as  its  leaves.  For  it 
must  be  borne  in  mind  that  no  cells,  either  in  the  roots  or  the 
leaves,  can  be  formed  without  phosphates.  Seeing,  then,  that  the 
turnip  must  obtain  a  ready  supply  of  phosphates  before  it  can 
grow  at  all,  need  we  wonder  that  there  should  be  some  truth  in 
the  recipe,  ^'  Phosphorus  for  turnips  ?"  But  could  any  one  suppose 
that,  although  acorns  were  identical  in  composition  with  turnips, 
the  oak  would  require  more  phosphates?  or  if  the  acorns  were 
identical  in  composition  with  the  grain  of  wheat,  that  the  monarch 
of  the  wood,  on  that  account,  would  require  more  nitrogen  ?  The 
facilities  of  plants  obtaining  phosphates  have  been  mistaken, 
somehow  or  other,  for  plants  having  absolutely  different  necessi- 
ties for  phosphates,  due  to  differences  in  the  composition  of  their 
proximate  principles.  It  was  upon  these  principles  that  Mr 
Lawes  founded  his  theory  of  rotations,*  as  formerly  explained  in 
the  extracts  given  of  the  exposition  of  Bothamsted  experiments 
by  Professors  Way  and  Anderson. 

In  the  same  volume,  however,  in  which  the  perplexing  and  mis- 
leading axioms — "  Nitrogen  for  com,  phosphorus  for  turnips  " — are 
once  more  reiterated  to  the  confusion  of  science  and  practice,  a 
foot-note  appears,  which  I  regard  as  the  herald  of  a  brighter  day 
for  science.  The  following  is  the  foot-note,  which  ought  to  have 
been  honoured  with  a  more  prominent  place  in  Professor  Way's 
paper  on  the  "  Value  of  Artificial  Manures :" — 

**  The  more  recent  experiments  of  these  gentlemen  (Ifr  Lawes 
and  Dr  Gilbert)  on  barley  and  oats,  induce  them  to  believe  that 
soluble  phosphate  of  lime  has,  in  some  cases,  a  beneficial  action  on 
these  crops. 

It  is  certainly  rather  too  bad  to  introduce  this  heretical  doctrine 

*  "Let  H  ODce  be  recognised  in  agricultural  science  that  there  is  a  definite 
expenditure  or  consumption  of  the  nitrogenous  bodies  derived  through  the  roots, 
eonnected  with  the  fixation  and  elaboration  of  certain  constituents  of  plants,  and  that 
this  is  greater  or  less  according  to  the  sources  or  the  exact  composition  or  state  of 
elaboration  of  the  products,  and  an  important  step  wiU  be  gained  towards  a  dearer 
perception  of  the  principles  inrolred  in  the  alternation,  in  a  course  of  cropping,  of 
plants  of  tarying  products  and  habits  of  growth."— Mb  Lawbb. 
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without  one  word  of  comment.  I  was  very  much  surprised  to  find 
a  complete  clue  to  the  "  some  cases  "  in  which  superphosphate  of 
lime  was  beneficial  to  com  in  another  quarter  altogether.  Some 
other  writings  on  the  same  subject  are  given  to  show  how  anti- 
quated 'Hhe  creed  of  the  British  farmer"  must  be  who  merely 
consults  the  JoumaJl  of  the  Royal  AgricviUurol  Society.  Fair 
play  is  a  jewel. 

I  think  Br  Daubeny  slightly  reverses 
the  principle  npon  which  the  action  of 
superphosphate  is  hinged.  He  says, 
*'  It  might  require  a  certain  Tigour  in  the 
plant  to  extract  a  certain  amount  of 
phosphate  and  alkalies  from  the  soil.  By 
the  application  of  ammoniacal  manures 
this  increased  vigour  may  be  imparted  to 
the  cereal  crops,  bat  not  to  the  turnips." 
In  my  opinion,  it  is  the  existence  of  vigor- 
ous and  rapidly-growing  climatic  condi- 
tions that  demand  a  ready  supply  of  the 
essential  element  phosphorus;  for  it  is 
seen  that  phosphoric  manures  are  most 
marked  in  these  circumstances,  inasmuch 
as  the  slow-growing  and  less  vigorous 
turnip  and  barley  crops  of  early  spring, 
are  not  much  benefited  by  the  applica- 
tion of  phosphoric  manures,  but  under 
the  more  genial  conditions  of  May  and 
June  these  substances  tend  to  put  the 
plants  in  full  possession  of  the  soil,  by 
promoting  the  rapid  growth  of  roots  and 
leaves,  and  they  are  thus  enabled  to  turn 
the  riches  of  nature  to  the  best  account. 
The  wheat  at  Rothamsted  grows  slowly, 
and  obtains  its  phosphates  and  alkalies  as 
fast  as  it  requires  them.  The  increase  of 
a  crop  by  the  application  of  phosphates 
is  pre-eminently  seen  in  turnips,  but  this 
is  chiefly  in  consequence  of  the  smallness 
of  its  seed  and  rapidity  of  its  growth. 
Those  plants  which  are  in  full  possession 
of  the  soil,  such  as  clover  or  grass,  are 
not  benefited  by  phosphates  unless  the 
soil  is  deficient  in  them. — R,  Agrioul- 
turcU  Gazette,  January  24, 1852. 

The  greatest  increase  of  cereal  crops  that  I  ever  obtained 
from  the  application  of  artificial  manures  was  from  superphos- 

Shate  of  lime,  to  barley  that  was  sown  about  the  middle  of 
[ay,  on  light  sandy  soil.  A  very  considerable  quantity  of  super- 
phosphate of  lime  has  been  applied  to  late-sown  barley  in  Fife 
with  the  best  results.  I  would  ten  times  rather  trust  my  late- 
sown  barley  with  superphosphate  of  lime  than  I  would  my  early- 
sown  swedes  with  the  same  substance.  I  have,  therefore,  no 
reverence  for  the  recipe,  "  Phosphorus  for  turnips,  and  nitrogen 
for  corn."  I  shall  have  a  few  words  afterwards  on  the  ammonia 
question ;  and  in  the  mean  time  I  think  my  readers  will  now 


Barley,  as  one  of  the  cereal  (!)  erops, 
requires  ammonia  or  nitrogen  in  some 
form  for  its  growth.  Being  sown  so 
much  later  than  wheat,  it  has  less  time 
to  extend  its  roots  in  search  of  the  mine- 
rals contained  in  the  soil ;  and,  for  this 
reason,  ammonia  alone  is  a  less  effective 
manure  for  barley  than  wbeat.  For  the 
same  reason,  barley  sown  in  April  re* 
quires  more  minerals  than  barley  sown 
in  February.  I  have  introduced  super- 
phosphate of  lime  as  a  barley  manure,  on 
account  of  its  effect  in  my  experiments, 
where  barley  is  grown  year  after  year 
upon  the  same  field.  In  combination 
with  ammonia,  it  not  only  produces  very 
fovourable  results  with  regard  to  the 
produce,  but  it  brings  the  crop  very  early 
to  maturity — a  point  of  great  importance 
when  barley  is  sown  late  in  spring.  I 
hope  very  shortly  to  make  these  results 
public  ;  in  the  mean  time  it  will  be  ad- 
visable that  others  should  ascertain  the 
merits  of  this  combination. — ^Mb  Lawes, 
lUndUs  Price  Current,  1856. 
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perhaps  concur  as  I  do  with  Liebig,  that  ''it  requires  all  the 
courage  derived  from  a  want  of  intimate  acquaintance  with  the 
subject,  to  assert  that  certainly  ammonia  is  peculiarly  fitted  for 
grain,  and  x>hosphorus  for  turnips."  But  the  recommendation 
that  Mr  Lawes  has  given  in  Bendles  Price  Current^  as  to  the 
manures  sulBScient  for  growing  a  full  crop  of  barley,  points  to  a 
most  important  principle  for  which  I  have  long  contended.  I 
knew  perfectly  well  the  authors  of  the  Botbamsted  papers,  who 
really  do  know  a  thing  or  two  about  manures,  were  gradually 
drifting  towards  its  recognition,  although  the  current  is  still 
setting  strongly  in  towards  the  soil-absorbing  theory.  The 
recommendations  which  Mr  Lawes  has  given  in  BendU^a  Price 
Current  are  contained  in  a  table.  The  quantity  of  ammonia 
required  by  the  barley  ci*op,  according  as  it  may  be  late  or  early 
sown,  is  curious.  I  extract  his  allowances  for  a  crop  of  barley 
from  the  first  and  last  columns  of  his  table- 
Barley  (early  sown)  after  a  grain  crop,  or  when  the  whole  of  the  roots  are  taken 
off  the  land — 8  ewL  of  Peruvian  guano  per  acre. 

Barley,  sown  very  late  in  spring — 1  cwt.  of  Peruvian  Guano,  and  2  ewt.  of  iuper- 
photphaU  of  lime  per  acre.* 

These  are  the  results  of  the  "  recent  experiments,"  and  very 
curious  they  are.  Mr  Nesbit,  in  his  lectures  on  "Agricultural 
Chemistry,"  tells  us  that  the  whole  amount  of  ammonia  and 
nitric  acid  which  descends  with  the  rain  in  the  neighbourhood  of 
Paris,  is  only  equal  to  a  dressing  of  two  hundredweights  of  guano 
to  the  acre^ust  equal  to  the  difference  in  the  quantity  of  ammo- 
nia that  a  crop  of  barley  requires  when  it  is  sown  very  early, 
instead  of  being  sown  very  late.  Mr  Lawes  gives  no  theory  for 
this  remarkable  difference. 

The  explanation  of  this  fact  will  afford  a  key  to  an  import- 
ant principle  in  the  theory  of  Eotationa  One  would  be  very 
naturally  led  to  believe,  that  as  barley,  which  was  sown  late, 
had  "  less  time  to  extend  its  roots  in  search  of  the  minerals 
contained  in  the  soil,"  as  Mr  Lawes  writes,  it  would  also  have 
less  time  to  search  for  the  ammonia  contirtned  in  the  soil.  The 
early-sown  barley  or  autumn  wheat  has  far  more  time  to  search 
for  Doth ;  but  while  it  finds  plenty  of  the  one  substance,  phos- 

*  "  The  quantity  of  nitrogenous  manure  whic.h  would  be  necessary  to  raise  40 
bushels  of  barley,  when  sown  on  the  1st  of  March,  would  be  positively  destmctiye 
to  the  crop  when  sown  in  the  end  of  May.  The  analogy  between  turnips  and  barley, 
in  regard  to  season  and  manure,  is  tery  close.  Superphosphate  of  lime  would  almost 
have  as  little  effect  on  the  turnip  crop  as  on  the  barley,  if  both  were  sown  on  the 
1st  March  in  Scotland.  It  would  appear  that,  in  consequence  of  the  slowness  of 
growth  in  the  ungenial  weather  of  springs  the  plants  can  obtain  the  phosphate  from 
Sbe  soil  as  rapidly  as  Uie  de? elopment  of  the  plants  requires.  But  on  the  Tory  same 
soils  on  which  yon  would  not  increase  autumn-sown  wheat,  or  even  March-sown 
barley,  a  single  bushel,  by  applyiug  superphosphate,  you  will,  with  a  faronrable 
season,  often  gain  many  bushels  of  barley  by  an  application  of  the  same  manure 
when  the  wop  is  sown  in  the  end  of  May  ."—A  AgricuUural  GazeUe,  Jan.  17, 1852. 
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phate,  it  fails  to  find  the  other.  The  facilities  which  the  barley 
has  of  finding  ammonia  are  vastly  greater  when  it  is  sown 
late  in  spring.  The  objections  are  lejgion  to  the  supposition 
that  it  has  anything  to  do  with  the  kind  of  soil  with  respect 
to  its  ammonia-absorbing  properties.  After  thinking  a  good 
deal  over  this  question,  I  know  of  no  objections  to  the  supposi- 
tion that  the  late -sown  barley  can  absorb,  directly  from  the 
atmosphere,  a  much  greater  amount  of  ammonia  than  what  early- 
sown  can  do.  I  cannot  yet  give  a  better  explanation  of  this, 
and  hundreds  of  other  parallel  facts,  than  I  gave  years  ago : 
"  When  the  physiological  characters  of  plants  are  somewhat 
similar,  the  amount  of  ammonia  required  m  manures  is  in  the 
inverse  ratio  to  the  amount  of  heat  and  moisture  in  the  atmo^ 
phere  during  the  time  the  primary  organs  of  plants  are  developed/'* 

The  higher  the  temperature  and  the  greater  quantity  of  mois- 
ture in  the  atmosphere,  the  greater  facilities  have  the  leaves  of 
plants  of  absorbing  ammonia  from  the  air.  Less  manure  thus 
serves  for  late  or  summer  sown  crops.  This  law  is  a  universal 
one.  Wheat,  barley,  oats,  rye,  turnips,  tares,  potatoes,  can  all  be 
raised  with  less  manure  (ammonia)  when  sown  late  in  the  season, 
when  the  temperature  is  high.  Thus  many  of  the  cereals  alter 
their  natures  altogether  when  sown  at  midsummer ;  they  will  all 
put  forth  three  or  four  leaves  at  that  season  for  one  they  would 
put  forth  in  March. 

Indeed,  it  appesirs  to  me  that  in  all  cases  in  which  crops  are 
increased  by  superphosphate  of  lime,  when  the  soil  contains  a 
considerable  quantity  of  phosphates,  it  indicates  a  power  on  the 
part  of  the  leaves  to  absorb  ammonia  from  the  air.  There  seems 
no  other  way  of  explaining  the  action  of  this  substance.  For 
example,  superphosphate,  as  I  have  long  ago  pointed  out,  is  of 
little  or  no  benefit  as  a  dressing  for  early  spring-sown  turnips, 
barley,  oats,  or  tares,  but  it  is  so  far  an  effective  manure  for  all 
these  crops  when  they  are  sown  late  in  the  season.  In  beautiful 
conformity  with  this  principle,  I  learned  while  I  was  travelling 
through  America,  tha^maize,  millet,  buckwheat,  although  almost 
identical  in  composition  with  wheat,  are  largely  benefited  by 
phosphates  and  ashes,  from  the  fact  that  these  crops  are  all  sown 
m  summer,  and  grow  in  summer.  I  should  be  glad  if  any  one 
would  suggest  another  theory  for  these  facts  than  that  leaves 
have  greater  facilities  during  warm  weather  of  fixing  ammonia 
from  the  atmosphere. 

I  have  lately  found  that  a  great  observer  distinctly  states  this 
principle,  and  at  the  same  time  comprehends  others  also — 

Oardenen  do  with  ordure  hide  those  roots 
That  thBUfint  spring,  and  be  most  delicate. 

^Bmry  the  ^ifth. 

*  AffrieuUural  Gazette,  15th  Hay  1852. 
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It  is  almost  needless  to  say  that  ordure  signifies  putrifying 
matters  yielding  ammonia.  Shakespeare  could  not  have  selected 
a  better  word  for  the  purpose  of  drawing  the  distinction  between 
the  requirements  of  early  and  late  springing  crops.  Quano  is 
but  Peruvian  ordv/re.  We  all  know  that  early-sown  crops  re- 
quire more  of  this  substance  than  late.  Mr  Lawes'  recent 
experiments  also  prove  it,  but  the  principle  is  not  so  well 
marked  in  regard  to  cereals  in  the  eastern  counties  of  England 
as  it  is  in  Scotland. 

I  suggested,  four  years  ago,  that  it  is  highly  probable  that 
the  amount  of  ammonia  (or  nitric  acid)  in  the  atmosphere  is  in 
proportion  to  the  amount  of  moisture  which  it  contains;*  this 
might  be  one  reason  for  plants  absorbing  a  larger  quantity  when 
they  grow  in  summer  than  in  spring.  M.  Ville's  experiments, 
in  adding  an  additional  quantity  of  ammonia  to  the  air  in  hot 
bouses,  seem  to  strengthen  this  view.  No  doubt  the  increased 
vitality  of  the  plant  has  much  to  do  with  it,  but  whatever  may 
be  the  exact  cause,  the  principle  is  undoubted,  and  must  sooner 
or  later  be  recognised. 

I  have  before  attempted  to  show  that  this  principle  gave  a 
very  satisfactory  explanation  of  the  different  quantities  of  man- 
ure that  the  cereals  require.  It  is  the  foundation  for  the 
idea  that  one  kind  of  grain  is  held  to  be  practically  more 
exhausting  than  another,  although  they  are  identical  in  com- 
position. Wheat,  as  it  is  well  known,  is  considered  to  be  more 
exhausting  than  any  of  the  other  cereals,  from  the  fact  that  it 
requires  richer  manure  from  its  being  sown  in  autumn  or  early 
in  spring.  The  formula  which  Mr  Lawes  has  given  for  raising 
an  early  and  a  late  sown  crop  of  barley  is  a  capital  demonstra- 
tion. As  a  curious  instance  which  I  have  given  before.  Sir  John 
Sinclair  relates  that  here  hardly  exhausted  the  ground  at  all, 
as  many  successive  crops  of  this  grain  could  be  raised  with  little 
manure.  It  was  sown  later  than  any  of  the  other  cereals.  I 
may  return  before  long  to  this  interesting  branch  of  agricultural 
science ;  I  shall  therefore  only  give  anothei:  illustration  which  will 
enable  mv  practical  readers  to  enter  with  me  into  that  ^*  Eden  of 
mystery,'  Lois  Weedon. 

The  oat,  like  barley,  is  also  l>enefited  by  superphosphate  of 
lime  when  it  is  sown  late  in  the  season.  In  Scotland,  in  olden 
timeSy  the  oat  was  usually  sown  much  sooner  than  barley.     If 

*  There  le  one  ciroumeUnce  that  renders  this  highly  pcobable.  Liebig  not  only 
diseoyered  that  the  air  contained  ammonia,  bnt  he  foand  it  in  sea  water  also.  The 
moistare  in  the  air  and  rains  are  largely  drawn  from  the  sea,  the  water  of  which, 
in  all  probability,  contains  as  much  ammonia  as  rain  water.  The  moistnre  in  the 
atmosphere  is  abont  donbled  for  erery  increase  of  20  degrees  in  the  dew  point 
of  the  vaponr.  The  temperature  of  midnight  is  a  very  close  approximation 
to  the  dew  point.  All  know  that  warm  nights  promote  the  growth  of  yegetables 
amaxingly. 
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the  soil  was  in  good  heart,  the  oat  plants  sent  out  healthy  leaves 
and  began  to  grow  at  once ;  but,  on  the  other  hand,  if  the  soil 
was  poor,  the  plants,  as  soon  as  the  nourishment  contained  in  the 
pickle  was  exhausted,  did  not  thrive,  and  for  a  time  they  looked 
withered  and  yellow.  In  our  rural  phraseology,  they  were 
said  to  "  sit."  They  remained  in  this  unhealthy  state  until  the 
weather  became  warmer.  It  is  now  a  well-known  fact  among 
agriculturists,  that  a  dressing  of  Peruvian  guano  will  make  oats 
grow  right  on  without  any  "sitting"  or  resting.  After  oats 
"  sate  "  on  poor  land,  there  was  an  old  saying  very  current  among 
farmers,  that  the  crop  would  not  begin  to  grow  until  "  the  turn 
of  the  night,"  ie.  the  21st  June,  when  the  air  becomes  replenished 
with  heat  and  moisture.  These  elements,  as  in  the  case  of  Mr 
Lawes'  late-sown  barley,  at  length  became  substitutes  for  a  certain 
amount  of  nitrogen  or  guana  ^ 

In  one  of  the  discussions  that  took  place  before  the  Council 
of  the  Boyal  Agricultural  Society  on  the  Lois  Weedon  system  of 
cultivating  wheat,  Mr  Rowlandson  of  Liverpool  stated  that  the 
success  of  the  system  depended  quite  as  much  on  the  crops  being 
sown  early  in  autumn  as  upon  the  extra  diggings  that  the  land 
received.  The  thin  and  early  sowing  of  the  crops  at  Lois 
Weedon  I  have  always  regarded  as  two  important  elements,  the 
influence  of  which  has  not  been  duly  weighed. 

I  have  already  stated,  that  34  bushels  of  wheat  are  got,  year 
after  year,  on  the  Lois  Weedon  fields  without  manure.  Mr 
Lawes  only  obtains  about  17  bushels,  but  he  sows  his  wheat  in 
the  ordinary  way,  drilling  it  in  at  the  rate  of  2  bushels  to  the 
acre.  Mr  Smith  sows  his  wheat  in  triple  rows,  a  foot  apart. 
These  triple  rows  and  3 -feet  intervals  alternate  with  each 
other.  The  intervals  admit  of  the  crop  being  hoed  and  cultivated 
up  to  the  month  of  June,  when  the  wheat  comes  into  ear, 
and  by  this  means  one  half  of  the  land  is  well  stirred.  The 
succeeding  crop  is  sown  in  the  intervals  that  were  cultivated,  and 
next  year  the  space  that  was  occupied  by  the  triple  rows  is 
subjected  to  cultivation. 

Mr  Smith  sows  2  pecks  of  seed  to  the  acre  as  early  as 
possible  in  Septewher,  so  that  it  may  tiller  before  winter.  I  think 
that  he  statea  on  one  occasion,  that  when  the  wheat  was  sown 
earlier  it  tillered  so  much  that  it  had  to  be  ploughed  up.  The 
economy  of  sowing  wheat  early  in  autumn  is,  that  the  plants  can 
absorb  ammonia  from  the  atmosphere  during  the  warmer  season. 
The  roots  are  formed  and  sent  deeply  into  the  ground,  and  are 
replenished  with  sap  that  can  be  drawn  upon  in  spring.*    In- 

*  The  Marqaess  of  Tweeddale  stftted  this  principle  very  clearly  in  his  speech  at 
the  preliminary  meeting  of  the  Scottish  Meteorological  Association.  In  raising  wheat 
at  an  eleyation  of  750  feet  abore  the  sea,  he  follows  the  practice  of  **  sowing  before 
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deed,  autumn-sown  wheat  exhibits  many  of  the  characteristics 
of  biennials  and  perennials  in  this  respect.  A  tulip  or  a  snow- 
drop, for  example,  lays  up  a  supply  of  nourishment  in  autumn  for 
its  wants  in  spring.  Or  to  ti^e  the  instance  of  the  turnip  :  if 
seed  could  be  obtained  from  turnips  sown  in  March,  and  the 
crop  ripening  in  August,  it  is  very  evident  that  they  would  require 
to  be  very  richly  dressed  with  manures.  But  seed  is  obtained  by 
superphosphate  if  the  crop  be  sown  in  summer,  for  the  autumn 
growth  will  compensate  for  manure.  As  Liebig  says,  ammonia 
saves  time.  Mr  smith's  admirable  system  enables  the  wheat  plant 
to  fall  back  upon  this  principle  of  time,  being  a  substitute  for 
ammonia. 

We  are  not  put  in  possession  of  all  the  facts  that  are  necessary 
to  illustrate  this  part  of  the  subject,  but  from  certain  hints  that 
now  and  then  appear,  we  gather  that  the  early-sown  wheat  at  Lois 
Weedon  does  not  look  quite  so  well  or  forward  in  spring  as  those 
fields  adjoining  that  have  been  sown  later,  and  dressed  with  rich 
manure.  The  crop,  though  early  sown  in  autumn,  yet  looks  back- 
ward in  spring.*  This  shows  that,  notwithstanding  the  tillage 
which  the  soil  upon  which  it  grows  receives  in  summer,  there  is 
no  richness  stimulating  the  plant  to  push  forward  in  early  spring. 
The  Lois  Weedon  wheat  undergoes  a  species  of  "  sitting"  in 
spring  that  we  shall  now  notice. 

Mr  Kininmonth  of  Inverteil,  a  few  years  ago,  stated  to  me  a 
most  important  fact  connected  with  liquid-manuring.  His  ex- 
perience is,  that  liquid  manure  can  be  very  advantageously 
applied  to  the  grasses  shortly  after  harvest.  The  manure  at  that 
season,  however,  had  little  tendency  to  cause  the  clover  or  rye- 
grass to  grow  much  to  stems  or  leaves,  but  the  manure  seemed 
then  to  be  principally  directed  to  the  formation  of  roots.  The 
ammonia  was  converted  into  juices,  to  be  drawn  upon  in  spring 
in  the  same  way  as  a  tulip  will  do.  He  maintains,  that  as  heavy 
crops  of  grass  will  be  got  by  dressing  clover  or  rye*grass  during 
the  growing  weather  of  September  and  October  as  by  spring 
dressings.  The  autumn  dressmgs  are  longer,  however,  in  coming 
to  maturity,  as  they ''  sit"  in  spring  to  a  certain  extent.  But 
after  the  plants  have  rested  over  the  winter,  spring  dressings  force 


the  lOth  September,  and  the  roots  will  hare  descended  14  inches  into  the  soil  before 
the  frost  commences.  Wood-pigeons  eat  the  shoots,  which  gives  to  the  land  the  ap- 
pearance of  a  failure  of  crop  ;  as  soon,  however,  as  the  trarm  ^teatker  eommeneet  the 
stems  spring  from  the  root,  and  the  crop  is  fhUj  as  early  as  that  of  any  of  our 
neighbours." 

*  **  During  winter  and  up  to  April  the  plant  looked  so  thin  and  so  fiur  between  as  to 
excite  ridicule.  The  wheat  then  began  to  mat  and  to  tiller ;  May  came,  and  all 
through  that  trying  month  It  kept  its  colour  without  a  tinge  of  yellow.  And  mw 
the  well-tilled  intervals  have  told  upon  the  grain."— 12th  vol  Jwrnal  Boyal  AffrU 
culivral  Society, 
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them  forward  much  earlier,  as  the  juices  are  then  directed  towards 
the  formation  of  stems  and  leaves. 

I  have  no  doubt  that  Mr  Smith's  wheat  crops,  like  the  Mar- 
quess of  Tweeddale's  mentioned  in  the  foot-note,*  will  *'  sit*'  in 
spring,  while  his  neighbours',  that  have  been  manured  with  ^^10 
tons  of  rich  mauure,  and  sown  with  3  bushels  of  seed/'  will  look 
very  forward.  This,  as  already  stated,  shows  that  the  active  prin- 
ciple is  not  yet  within  reach  of  the  roots  to  stimulate  the  plant. 
The  stored-up  juices  will  only  become  available,  like  those  of 
the  oak  or  the  grass  dressed  in  autumn,  when  the  temperature 
is  sufficient  to  set  them  into  circulation.  The  effect  of  this  sys- 
tem is,  that  the  growth  of  the  wheat  plant  is  thrown  farther  into 
the  warmer  season,  and  every  leaf  that  is  put  out  then  possesses 
greater  powers  of  absorbing  ammonia  from  the  air. 

Indeed,  Mr  Smith,  in  presenting  the  facts  to  his  readers,  brings 
out  the  principle  of  atmospheric  absorption  very  clearly.  De- 
scribing one  of  his  crops,  he  writes  :f — 

"  There  were  few  tillers  in  early  spriog,  but  after  the  hoeing 
fresh  ones  were  thrown  out  so  numerous,  that  I  have  counted  in  the 
stubble  as  many  as  fifty-three  stems  from  a  single  grain ;  while  the 
few  early  and  original  stems  were  growing  and  ripening  into  the 
dry  maturity  of  age,  these  late  ones  were  still  youmful  and  succu- 
lent and  porous.  Then  came  the  season  of  trial,  the  rains  of 
summer  and  the  fogs  of  autumn.  The  stomata  of  the  straw 
were  <^en  to  inhale ;  the  sporules  of  the  fungus  entered  in." 

In  short,  something  like  mildew  was  the  result.  TTie  new 
tillers  which  came  up  after  the  warm  weather  fed  themselves.  It 
was  evidently  not  a  feeding  from  the  roots,  because  the  older  and 
"  original  stems"  were  not  made  over-luxuriant  by  the  process  of 
hoeing.  But  every  late  tiller  was  vascular  and  growthy,  as  it 
obtained  a  different  climate  to  begin  to  grow.  Very  early  hoe- 
ing does  not  produce  tillering,  but  late  stirring  does  so  on  sands 
as  well  as  clays.  In  the  light  sands  of  Norfolk  it  has  been  long 
known  that  hoeing  produces  late  tillers,  which  have  a  great  ten- 
dency to  blightj 

I  sometimes  think  that  Mr  Hoskyns  is  not  quite  so  diligent  a 
student  of  TuU  as  we  should  expect  of  him  who  has  done  so  much 
to  bring  the  ingenious  writings  of  that  old  author  into  notice.  It 
is  highly  proper  that  those  who  are  to  give  the  Lois  Weedon  sys- 
tem a  trial,  should  fully  understand  the  mildew  question.  This 
charmiog  and  elegant  writer  has  been  very  unhappy  on  this  sub- 
ject.   Eecommending  Mr  Smith's  system  of  deep  cultivation  in 


See  before,  p.  852.  f  Agricultural  Gazette,  25th  September  1852. 

.\Ca*rdt  En^uh  Agriculture,  I  think  it  is  Sir  Humphrey  Da7y  who  writes, 
that  the  effect  of  stirring  soils  and  admitting  the  air  causes  the  roots  of  the  wheat 
plants  to  absorb  oxygen,  which  promotes  tillering. 
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the  Agricultural  Oazette,  6th  December  1851,  he  says,  in  regard 
to  Tuil's  advice  of  not  going  below  the  '*  staple."  "  So  thought 
Jethro  Tull,  who  tells  his  followers  never  to  go  below  the  '  staple.' 
The  consequence  was  that  his  wheat  was  mildewed  year  ajier  year, 
and  his  system,  though  pregnant  with  after-truth,  miscarried.  He 
never  could  get  quit  of  this  besetting  enemy,  the  mildew.^'  But  I 
am  sure  that  Mr  Smith  will  bear  me  out  in  saying,  that  however 
deep  he  might  dig,  were  he  not  to  sow  early  in  autumn,  mildew 
would  beset  him  as  it  did  Tull.  One  of  the  most  philosophical 
chapters  in  Tulfs  *^  Essay"  is  on  "  blight.''  He  thought  that 
"  blight"  arose  from  "  insects''  attacking  the  wheat  Let  my 
readers,  therefore,  substitute  fungi  for  insects,  and  sporules  for 
"  eggs,"  in  the  following  quotation,  and  the  agreement  between 
Tull  and  Smith  is  most  remarkable.  The  writings  of  both  dis^ 
play  great  powers  of  observation  :  — 

Early-sown  wheat  generally  escapes  the  blight.  Another  cause  why 
some  wheat  is  more  blighted  than  other  wheat  on  the  same  land,  is  the 
different  condition  in  which  the  insects  find  it,  for  the  rind  of  that  which  is 
very  strong  and  flourishing  is  soft  and  tender  ;  in  this  they  can  easily  pene- 
trate to  lay  their  eggs  :  but  the  wheat  that  is  poor  and  yellow  has  a  hard 
tough  skin  or  rind,  into  which  the  insects  are  not  able  to  bore,  for  the  intro- 
mission of  their  eggs,  and  therefore  can  do  it  no  mischief.  It  would  be  in 
vain  to  advise  to  prevent  the  blight  by  striving  to  make  the  wheat  poor  :  for 
the  poverty  may  preserve  wheat  from  this  blight,  as  well  as  it  does  people 
from  the  gout,  yet  that  is  a  remedy  which  few  take  willingly  against  either 
of  these  diseases.  But  this  I  thiiik  might  he  possible  to  remedy,  if  we  could 
from  the  strongest  wheat  take  away  so  much  nourishment  as  to  turn  its  colour 
a  little  yellowish  just  before  the  insects  come,  which  I  suppose  to  be  in  June 
after  the  ear  is  out,  or  at  least  fully  formed, 

Tuil's  soil  was  derived  from  the  chalk  formation,  and  wheat  on 
such  soils,  as  on  our  moory  soils  in  Scotland,  is  more  liable  to  mil- 
dew than  on  some  others.  But  I  firmly  believe  that  TuU's  success  in 
raising  the  crops  of  wheat  that  he  did,  is  to  be  attributed  to  "  late 
tillering"  and  "  summer  growth."  Hence  his  crops  were  generally 
mildewed ;  he  knew  the  "  enemy"  well,  and  has  described  its  habits 
faithfully.  The  plants  "  sate"  in  spring,  and  the  bowing  encou- 
raged late  tillers,  which  fed  more  freely  upon  the  air.  He  imagined 
that  he  was  feeding  the  plants  through  their  roots,  but  he  was 
merely  giving  the  proper  conditions  for  the  leaves  feeding  them- 
selves. I  have  long  thought  that  many  who  write  about  the  Lois 
Weedon  wheat  experiments,  are  committing  a  mistake  exactly 
parallel  to  the  one  which  Jethro  Tull  committed  one  hundred 
and  thirty  years  ago. 

The  mere  tillage  has  not  so  much  to  do  with  the  results  as  is 
commonly  supposed.  By  sowing  thin,  as  is  done  at  Lois  Weedon, 
the  wheat  plants  are  not  overcrowded  in  spring.  The  deeply- 
stirred  soil  enables  them  to  send  down  large  roots  into  the  earth, 
which  are  stored  by  the  leaves  in  autumn  with  abundance  of  sap. 

JOURNAL.— JULY  1856.  2  B 
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This  supply  is  drawn  upon  in  spring  as  soon  as  the  temperature 
becomes  sufficiently  higL  Mr  Smith  in  this  way  obtains  as  much 
of  the  summer  growth  as  is  consistent  with  obtaining  healthy 
ripening  plants.  They  are  quite  vigorous  in  May,  and  the  wide 
intervals  encourage  a  large  development  of  leaves  which  feed 
upon  the  atmosphere.  When  the  thick-sown  crops  of  Mr  Smith's 
neighbours  are  "  Maying/'  or  turning  yellow,  his  are  making  up 
all  arrears.  It  is  not  to  be  expected  that  a  crop  thick  and  sickly 
in  spring,  from  overcrowding,  can  have  the  conditions  for  absorb- 
ing ammonia  from  the  air :  hence  the  economy  of  thin  sowing 
with  respect  to  the  amount  of  ammonia  which  any  plant  may 
require  or  turn  to  advantage. 

But  take  a  still  broader  view  of  the  matter,  and  this  principle 
will  become  sufficiently  apparent.  If  turnips  or  any  other  crop 
are  planted  too  thickly  on  the  ground,  it  does  not  matter  how 
much  manure  is  applied  to  them,  for  they  cease  to  perform  their 
functions  in  a  healthy  manner.  Mr  Smith  dresses  heavily  for  his 
turnips,  and  gives  them  ample  room  to  grow,  which  not  only 
allows  them  to  assimilate  the  large  quantity  of  food  that  is  ap- 
plied to  their  roots,  but  enables  them  to  draw  upon  the  atmosphere. 
His  system  maintains  the  plants  in  the  most  healthy  conditions, 
and  thus  gives  their  capacities  of  growth  full  scope.  Much  has  been 
written  about  the  consuming  power  of  the  wheat  plant  for  nitro- 
gen, but  the  same  principles  apply  to  it  as  to  the  turnip.  With- 
out going  into  the  other  views  connected  with  the  loss  of  nitrogen 
by  the  wheat  plant,  it  is  easy  to  see  that  any  quantity  of  ammonia 
may  be  lost  by  increasing  the  quantity  of  seed,  if  a  field  of 
light  land,  which  is  capable  of  growing  32  bushels  to  the  acre 
when  sown  with  2  bushels  of  seed,  were  sown  with  10  to  12 
bushels  of  seed,  in  all  probability  it  would  scarcely  produce  more 
than  the  seed.  The  productive  power  of  30  bushels,  which  would 
have  been  available  with  good  management,  would  be  wasted  by 
mere  extra  seeding. 

Mr  Lawes  was  led  to  believe  that  nitrogenous  manures  had  a 
tendency  to  increase  the  starch  in  wheat.  He  dressed  his  crops  in 
autumn,  which  made  an  earlier  and  thicker  plant  in  spring  ;  but 
the  quantity  of  ammonia  to  each  stalk  is  often  actually  diminished 
by  increasing  the  -number  of  stalks.  Fine  quality  of  wheat  is 
evidently  the  result  of  a  slightly  unhealthy  state  of  the  crop  in 
its  first  stages,  finer  qualities  being  often  got  when  the  plants 
turn  a  little  yellow  in  May  than  when  they  are  thin  and  growthy. 
Hence,  so  far  as  mere  economy  of  nitrogen  is  concerned,  the 
advantages  of  thin-sowing  and  late-growing  are  considerable. 
These  are  important  elements  in  the  success  of  Lois  Weedon 
wheat  experiment& 

Tillage  improves  the  physical  condition  of  tiie  Lois  Weedon  soils, 
and  thus  puts  the  plants  into  a  healthy  state,  without  which  we  have 
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every  reason  to  suppose  that  they  could  not  absorb  ammonia  from 
the  air.  But  it  should  be  borne  in  mind  that  increased  vigour  to 
a  cereal  that  has  been  starved,  can  often  be  imparted  by  cutting 
it  down  at  midsummer.  This  has  the  effect  of  making  the  roots 
throw  out  fresh  tillers,  which,  like  Lois  Weedon  late  tillers,  far 
exceed  in  size  and  vigour  the  older.  This  increased  luxuriance  is 
evidently  leaf- imparted  in  both  cases.  In  1851 1  had  a  field  of  bar- 
ley completely  cut  down  by  frost  on  the  1st  of  July.  The  soil  was 
very  sandy.  The  crop  was  just  shooting  into  ear,  and  I  naturally 
thought  all  was  lost.  A  slight  shower  fell  in  a  few  days,  and  the 
roots  sent  out  strong  healthy  tillers,  which  turned  out  a  much 
heavier  crop  than  the  one  promised  to  be  that  was  killed  down. 
The  quality  of  the  grain  was  no  doubt  poor  from  its  being  matured 
in  October.  Mr  Bell,  Hilltarvit,  Fifeshire,  three  years  ago, 
showed  me  some  ears  of  wheat  that  were  taken  from  a  field  of 
grass  in  the  beginning  of  November.  The  seed  had  been  shed 
by  the  winds  the  previous  autumn.  The  wheat  plants  had  been 
twice  cut  as  the  grass  was  twice  mowed,  but  the  unripened  roots 
again  sent  up  a  third  crop  of  stems,  which  bore  watery  grains  in 
November.  Buckwheat  sown  in  summer  will  grow  on  land  upon 
which  common  wheat  sown  in  autumn  would  starve. 

If  the  advocates  of  the  soil-absorbing  theory  are  still  inclined 
to  believe  that  the  chief  end  of  the  deep  and  double  diggings  at 
Lois  Weedon  is  to  furnish  ammonia  to  the  roots  of  the  wheat,  I 
hope  they  will  explain  the  following  passage  from  TuU  according 
to  their  own  principles : — 

During  that  long  interval  betwixt  autumn  and  spring  seed-times,  most 
of  the  artificial  pasture  is  naturally  lost,  both  in  light  and  in  strong  land. 
For  this  very  reason  is  that  extraordinary  pains  of  fallowing  and  dunging 
the  soil  necessary  to  wheat,  though,  notwithstanding  all  that  labour  and 
expenw,  the  ground  is  generally  grown  so  stale  by  the  spring,  and  so  little 
oflJu  benefit  of  that  chargeable  culture  remains,  that  if  part  of  the  same  field 
be  sovm  in  the  beginnina  of  April,  upon  fresh  ploughing,  without  thb  dung 
oa  THE  year's  fallow  (I  I)  i^  ^l  oe  as  great  or  a  greater  crop,  in  all  respects 
except  the  floury  which  fails  only  for  want  of  time  to  fill  the  grain. — 
(Chapter  xii.) 

This  is  one  of  TuU's  beauties ;  and  it  is  in  entire  accordance 
with  what  the  authors  of  the  Rothamsted  papers  style  my  "  pet 
influence."  As  the  buckwheat  season  is  approached,  in  sowmg 
common  wheat  the  less  nitrogen  does  the  plant  require  to  grow 
a  certain  amount  of  vegetable  matter.  The  same  principle  comes 
into  play  at  Lois  Weedon.  When  Mr  Smith  falls  back  too  far 
on  summer  growth,  great  luxuriance  is  the  consequence,  and  the 
crop  in  July  looks.like  a  fifty-bushel  one;  but,  alas !  it  ripens  pre- 
maturely— ^the  "  flour  fails.'"  This  does  not  arise  from  want  of 
time  to  fill  the  grain,  for  the  hotter  the  climate,  the  more  liable  is 
wheat  to  be  mildewed  from  late  sowing  or  tillering.    It  is  for  this 
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reason  that  in  Scotland,  with  its  cold  climate,  spring-  sown  wheat 
is  more  successfully  raised  than  in  any  other  country  in  the  world, 
and  mildew  is  comparatively  rare.  The  peculiarities  of  the  climate 
of  Canada  and  the  United  States  bring  out  these  principles  in  a 
very  marked  manner.  The  mostof  our  maxims  in  regard  to  the  rais- 
ing of  wheat  are  upset  in  America.  I  was  soon  led  to  suspect 
that  there  were  other  reasons  for  sowing  wheat  so  early  in  autumn 
than  the  severity  of  the  winter.  The  wheat  must  tiller  before 
winter;  were  it  to  do  so  in  spring,  mildew  would  follow  to  a  cer- 
tainty. We  have  only  to  remember  that  bur  climate  would  more 
nearly  resemble  that  of  Canada  if  our  March  was  succeeded  by 
July,  and  that  month  by  an  August  which  would  ripen  peaches  in 
an  orchard.  Wheat  is  only  raised  in  second-rate  soils  throughout 
America.  Curious  enough,  I  met  parties  discussing  the  Lois 
Weedon  system  of  growing  wheat  in  Southern  Georgia,  where 
wheat  only  escapes  the  mildew  on  the  poorest  sands. 

It  is  but  right  to  state  that  the  Lois  Weedon  soils  are  of  good 
natural  fertility.  "  The  field,"  writes  Mr  Smith,  "  that  1  am 
describing  is  a  gravelly  loam,  with  a  varied  subsoil  of  gravel,  clay, 
and  marl.  It  has  been  hard-worked  for  nearly  a  century  ;  it  has 
never  known  a  bare  fallow  in  the  memory  of  man,  and  my  opera- 
tions followed  immediately  after  a  heavy  crop  of  wheat  sown  broad- 
cast." I  would  be  very  far  from  claiming  that  growth  during  the 
warm  season  is  capable  of  saving  more  manure  at  Lois  Wee- 
don than  it  is  legitimate  to  do  so.  I  have  little  hesitation  in 
saying,  however,  that  it  would  be  quite  equal  to  the  saving  effected 
in  sowing  a  barley  crop  late  in  season,  as  in  the  case  that  I 
selected  for  illustration  from  Mr  Lawes'  experiments.  On  the 
deep  trap  soils  in  Scotland,  I  am  quite  justified  in  saying  that 
land,  upon  which  a  crop  of  wheat  had  been  taken  that  would  not 
produce  a  half  crop  of  barley  when  dressed  with  superphosphate, 
and  sown  early,  would  produce,  when  similarly  dressed,  two-thirds 
of  a  .crop  when  sown  late.  A  field  which  would  only  raise  20 
bushels  of  wheat  in  America^  would  raise  from  40  to  50  of  Indian- 
corn.  A  field  fit  for  raising  8  bushels  of  wheat  would  raise  20  of 
buckwheat.  I  have  every  reason  for  believing  that  on  soils  of  the 
same  fertility  an  untilled  acre  of  sugar-cane  will  yield  far  more 
vegetable  matter  than  two  crops  of  well-cultivated  Indian-corn. 

But  Liebig's  law  must  never  be  forgotten,  that  ammonia  is  not 
peculiarly  fitted  for  one  kind  of  cultivated  plant  more  than  an- 
other. His  is  a  very  simple  law  that  applies  to  all  the  families  of 
plants.  It  is  often  said  that  grain  and  grasses  are  most  fitted  for 
ammonia,  but  there  is  no  evidence  that  they  are  so.  Ammonia 
(or  nitric  acid)  is  the  universal  food  of  plants,  only  some  have 
greater  capacities  for  it  than  others.  Indeed,  the  rule  of  not  too 
much  is  as  applicable  in  the  vegetable  as  it  is  in  the  animal 
world.    Some  plants  are  grosser  feeders  than  others ;  while  one 
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thrives  best  when  this  kind  of  food  is  diluted,  another  when 
it  is  more  concentrated.  The  capacity  of  individuals  for  ammonia 
has  often  apparently  been  taken  as  a  standard  for  measuring  that 
of  the  whole  family  of  plants  to  which  the  individuals  belong.  The 
leguminous  hop  requires  more  ammonia  than  the  white  clover,  be- 
cause it  is  capable  of  growing  to  a  much  larger  size.  A  cabbage 
or  a  beet-root  is  a  gross  feeder,  more  so  than  a  swede ;  but  the 
swede  exceeds  the  common  turnip,  and  the  common  turnip  the 
wheat  plant.  Many  grasses  yield  abundantly  under  a  liberal 
supply  of  ammonia,  but  the  majority  do  not.  Italian  ryegrass,  no 
doubt,  may  be  regarded  as  the  greatest  glutton  of  all  the  plants 
we  cultivate ;  but  while  some  species  of  grasses  wallow  among  the 
foul  sewage  of  our  towns,  others  "  batten  on  the  moor,"  and  to 
them  ammonia,  in  a  concentrated  form,  is  poison.  Each  species 
has  its  own  capacity  for  ammonia;  up  to  a  certain  point  it  thrives; 
beyond  that  is  excess,  which  induces  plethora  ;  in  short, 

"  Being  over-proud  with  blood  and  sap, 
With  too  much  riches  it  confounds  itself." 

I  have  thus  so  far  given  an  outline  of  the  different  facilities 
which  plants  possess  of  extracting  phosphates  from  the  soil.  I 
have  also  endeavoured  to  trace  out  the  meteorological  conditions 
which  give  facilities  to  plants  to  extract  a  portion  of  the  ammonia 
that  they  require  from  the  atmosphere.  Indeed,  if  plants  had 
not  the  power  of  abstracting  ammonia  directly  from  the  air, 
their  facilities  of  abstracting  it  from  the  soil  would  reauire  to  be 
inverse  to  their  facilities  of  abstracting  phosphates.  Thus,  while 
a  crop  of  late-sown  barley  had  little  power  to  abstract  phosphates, 
it  still  had  great  power  to  abstract  ammonia ;  while  an  early- 
sown  crop  h^  little  for  ammonia,  it  had  much  for  phosphates. 
But  if  my  readers  have  still  any  doubts  remaining  that  plants  do 
have  the  power  of  absorbing  ammonia  directly  from  the  atmos- 
phere, all  doubts  on  this  subject  will  vanish  when  we  further 
consider  the  other  facilities  which  different  plants  possess  of 
absorbing  ammonia  from  the  atmosphere.  It  appears  very  strange 
why  our  writers  on  vegetable  physiology  have  overlooked  some 
elements  in  this  question  that  throw  much  light  on  the  action  of 
manures  and  the  principles  of  a  rotation  of  crops. 

Indeed,  Tull  and  all  the  ancient  writers  on  agriculture  took  a 
very  exaggerated  view  of  the  effects  of  mere  tillage.  So  are  we 
all  apt  to  do  when  we  gaze  upon  the  formidable  appliances  of 
which  modem  agriculture  can  boast  for  subduing  the  ground  and 
making  it  available  for  our  wants.  I  shall  quote  a  short  passage 
from  the  writings  of  a  most  distinguished  philosopher  in  the 
science  of  political  economy.  I  am  persuaded  that  this  affords 
an  excellent  position,  from  which  we  may  overlook  the  whole 
theory  of  agriculture,  if  we  only  take  Liebig  as  our  guide. 
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"  The  most  important  operations  of  agriculture,"  says  Dr  Adam 
Smith,*  "  seera  intended  not  so  muck  to  increase^  though  they  do 
that  too,  as  to  direct  the  active  fertility  of  nature  towards  the 
production  of  the  plants  most  profitable  to  man.  A  field  over- 
grown with  briars  and  brambles  may  frequently  produce  as  great 
a  quantity  of  vegetables  as  the  best  cultivated  vineyard  or  corn- 
field. Planting  and  tillage  regulate  more  than  they  animaie 
the  active  fertility  ofiiature.^^ 

This  is  rather  a  humiliating  view  of  agricultural  results,  after 
all  our  efforts  in  ploughing,  hoeing,  and  manuring.  It  is  never- 
theless a  true  one.  The  statistics  collected  by  the  Highland 
Society  show  that  the  average  produce  of  wheat,  barley,  oats, 
beans,  and  pease,  is  only  about  4  quarters  of  grain  to  the  acre — 
some  three-fourths  of  a  ton  of  vegetable  matter ;  and  if  we  add  a 
ton  for  straw,  this  would  only  be  a  ton  and  three-fourths  alto- 
gether. Nor  will  the  watery  turnips  and  potatoes  bring  up  the 
amount  of  dry  vegetable  matter  above  2  tons.  But  just  allow 
Nature  to  have  her  own  way,  and  we  see  results  as  great.  Mr 
Brown,  in  his  article  on  *' Arboriculture,"  in  the  North  British 
Agriculturist  of  30th  January  last,  brings  out  the  curious  fact  as 
the  result  of  laborious  investigation,  '^  that  218  tons  of  pine  loood 
are  produced  from  one  acre  of  land  in  the  north  of  Scotland  in 
the  course  of  a  century ;  or,  in  other  words,  it  is  proved  from  this 
that  even  land  of  very  poor  quality  is  capable  of  producing  wood 
at  the  average  rate  of  fully  2  tons  per  acre  per  annum ;"  and 
besides  this  a  great  weight  of  branches  and  leaves.  The  soil  also 
becomes  enriched  with  vegetable  matter  in  consequence  of  the 
roots  which  fill  the  ground  and  the  leaves  which  fall,  whereas  the 
more  we  till,  the  more  we  exhaust. 

Pines  on  poor  land  untilled  and  unmanured,  it  would  thus  ap- 
pear, are  capable  of  assimilating  as  much  oxygen,  hydrogen,  carbon, 
and  nitrogen,  as  our  average  crops  do  on  the  best  land  by  mere 
tillage.  What  advantages  have  the  natural  vegetation  over  that 
which  is  pampered  by  art  that  the  results  are  such  ? 

Let  us  study  for  a  moment  the  habits  of  the  lichen  that  grows 
upon  the  indurated  rock,  and  all  will  become  clear.  It  subsists 
entirely  upon  water,  earth,  and  air.  Its  slow  growth  is  character- 
istic of  the  greater  number  of  its  order,  and  thus  it  seems  to 
obtain  nourishment  from  the  flinty  rock  as  fast  as  it  is  capable  of 
growing.  Its  constitution  does  not  admit  of  its  expanding  beyond 
a  certain  limit  in  a  given  time.  It  can  subsist  where  others  would 
starve,  and  therefore  no  other  plant  can  compete  with  it.  But  it 
can  readily  be  seen  that  these  slow-growing  habits  unfit  it  for  other 
situations,  where  faster-growing  and  larger  plants  would  soon  over- 
grow it,  and  occupy  its  place.   It  only  maintains  its  hold  upon  the 

*  WeaUh  o/Ncaioni,  book  ii.  cliap.  5. 
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rock  by  sheer  economy.  While  it  can  afford  to  shed  its  crop  of 
seeds  annually  to  the  winds,  it  cannot  afford  to  renew  its  roots 
and  other  organs  every  year.  Indeed,  the  perennial  vitality  of 
the  roots  and  leaves  of  the  lichen  enables  it  better  to  dispense 
with  manure. 

In  the  nobler  specimens  of  the  vegetable  kingdom  a  better 
view  is  got  of  the  physiological  peculiarities  of  plants,  which  give 
them  greater  facilities  for  absorbing  carbonic  acid  and  ammonia 
from  the  atmosphere,  and  minerals  from  the  soils.  The  oak  does 
not  increase  very  fast  for  some  years  after  it  has  sprung  from  the 
acorn.  It  expands,  however,  more  rapidly  with  the  increase  in 
the  size  and  number  of  its  branches,  which  support  a  larger  sur- 
face of  leaves  to  feed  upon  the  food  contained  in  the  atmosphere. 
Every  function  of  the  oak  is  also  subservient  to  an  economical 
system  of  vegetable  production. 

The  oak  casts  away  nothing  but  its  leaves  on  the  approach  of 
winter,  and  before  it  does  so  it  replenishes  all  its  vessels  by  their 
aid  with  vital  sap,  which  is  stored  up  and  ready  to  be  transformed 
into  buds  and  leaves  on  the  approach  of  summer.  A  genial  tem- 
perature is  all  that  is  required  to  push  out  the  leaves,  which  prey 
upon  the  air,  and  make  a  grateful  return  to  all  parts  of  the  living 
structure.  While  the  acorns  are  growing  and  ripening,  the  leaves 
are  furnishing  the  necessary  materials. 

But  as  the  branches  and  leaves  multiply,  greater  facilities  must 
be  given  for  obtaining  more  phosphate  and  earthy  substances  to 

frow  more  acorns.  In  this  department  also  great  economy  reigns, 
t  is  a  comparatively  easy  matter  to  pluck  up  the  young  sapling, 
which  only  gains  possession  of  the  soil  by  degrees,  but  what  is 
gained  is  never  lost.  The  roots  penetrate  amongst  rocks  and 
stones  in  search  of  food.  All  is  accomplished  without  any  force 
external  to  itself.  It  does  not  require  the  aid  of  the  plough,  the 
hoe,  the  clod-crusher,  or  the  harrow.  A  full-grown  oak  has  the 
greatest  facilities  of  abstracting  phosphates  from  the  soil^  as  well 
as  ammonia  from  the  atmosphere. 

When  the  leaves  fall  off  in  autumn,  the  whole  accumulated 
capital,  in  the  shape  of  roots,  trunk,  and  branches,  is  carried  to 
the  next  year's  account,  to  have  another  year's  profits  added. 
The  oak  may  be  said  to  enrich  the  soil  by  beginning  with  little, 
and  going  on  with  a  system  of  compound  interest,  which  quickly 
runs  up.  It  is  easy  to  see  that  it  could  not  absorb  a  maximum 
amount  of  yearly  increase  from  the  atmosphere  before  it  had 
organs  to  do  so.  In  short,  it  could  not  have  its  full  complement 
of  leaves  without  a  corresponding  number  of  twigs  to  hola  them ; 
nor  twigs  without  branches ;  nor  branches  without  a  trunk  and  a 
countless  host  of  roots.  Why  then,  old  Jethro,  doth  it  not  appear 
pretty  evident  that  since  "air"  and  "water"  is  "the  food  of 
plants,"  roots,  trunk,  branches,  and  leaves,  render  "dung  or 
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tillage"  quite  unnecessary?  You  once  stumbled  upon  the  truth 
when  you  said,  "  Men  till  the  ground  because  they  find  tillage 
procures  better  food  than  acorns." 

It  is  perennial  vegetation  that  covers  the  surface  of  the  earth 
in  a  state  of  natura  Annual  plants  rarely  impart  a  feature  to 
the  natural  landscape.  Perennials  have  not  everything  to  do  in 
one  season,  but  every  year  adds  strength  and  power  to  their  hold 
until  they  firmly  take  possession  of  the  ground.  It  is  only  when 
some  catastrophe  overtakes  the  perennials — such  as  fire,  floods,  or 
the  plough — that  the  annuals  have  a  chance  to  clothe  the  sur&ce 
of  the  ground.  Indeed,  as  Liebig  has  pointed  out,  the  vigour  of 
annuals  seems  quite  as  great  as  perennials  in  the  first  year's 
growth ;  but  by  unrelaxing  efforts  on  the  part  of  the  latter  they 
soon  gain  the  mastery,  and  exclude  their  more  helpless  rivals. 
However  numerous  and  troublesome  annual  weeds  may  be  in  the 
fallow  or  the  corn-fields,  the  thickly-matted  carpet  of  tiny  grasses 
in  the  pastures  keeps  them  all  under. 

Perennial  vegetation  often  exhibits  considerable  luxuriance  on 
soils  which  are  very  poor  in  organic  matter,  but  the  larger  class 
of  annuals  are  never  seen  growing  with  any  vigour  on  such  soils. 
In  fact,  annuals  must  be  so  far  regarded  as  a  sort  of  parasite&  A 
poor  soil  may  cause  a  perennial  to  delay  producing  seeds,  but 
through  its  economical  habits  it  will  thrive  where  an  annual  would 
be  starved.  This  very  day  that  I  pen  this  passage,  I  saw  a  small 
gooseberry-bush  growing  on  the  top  of  a  wall  6  feet  from  the 
ground,  and  bearing  large  numbers  of  fruit.  In  such  a  position 
an  annual  would  hardly  have  subsisted.  The  thriftless  annual 
casts  away  its  roots  and  stems,  and  the  soil  must  be  supplied  with 
an  equivalent  in  the  shape  of  manure  before  it  is  placed  on  a 
level  with  the  perennial,  which  keeps  up  these  appendages  in 
a  vital  state.  Hence  the  comparative  dependence  of  annual 
plants. 

That  plants  derive  ammonia  directly  from  the  atmosphere,  is,  I 
think,  demonstrable  from  the  fact  that  the  larger  class  oi  perennial 
vegetation  is  independent  of  an  artificial  supply,  and  yet  assimi- 
lates as  great  a  quantity  of  oxygen,  hydrogen,  nitrogen,  and  car- 
bon, as  our  manured  crops  do.  It  appears  to  me  that  unless 
plants  had  the  function  of  absorbing  ammonia,  that  of  absorbing 
carbonic  acid  would  be  a  useless  one.  Barral's  experiments  on 
rain  water  show  that  the  ammonia  and  nitric  acid  that  fall  on  an 
acre  per  annum  is  equivalent  to  2  cwt  of  guano.  Is  this  suffi- 
cient to  maintain  natural  vegetation  where  the  surface  is  covered 
with  plants  and  the  soil  untilled  ?  If  clay  soils  really  possessed 
the  power  of  absorbing  ammonia  that  some  suppose,  the  growth 
of  cereals  or  annuals  of  any  kind  should  not  exhaust  the  soil  so 
rapidly  as  they  ordinarily  do,  nor  should  annuals  be  more  de- 
pendent than  perennials  on  such  soils.     Apples  are  nearly  of  the 
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9ame  oompositioa  as  turnips,  yet  if  the  chemical  conditions  of 
the  soil  are  favourable,  apple  trees  may  bear  large  quantities  of 
fruit  year  after  year  on  mere  gravels  without  manure  of  any  kind  ; 
but  even  to  produce  the  same  weight  of  turnips  the  soil  would 
require  to  be  well  tilled  and  manured.  A  crop  of  grass  would  be 
got  in  addition  in  an  orchard,  and  yet  there  would  be  no  exhaus- 
.  tion.  Land  under  wood  is  as  virtually  exhausted  to  the  extent 
of  the  year's  growth,  so  far  as  it  has  obtained  it  from  the  soil,  as 
if  it  had  been  carted  off.  Still  there  is  no  exhaustion  in  a  forest 
if  the  substances  found  in  the  ashes  of  trees  are  abundant  But 
the  increase  of  wood  in  a  tree  becomes  the  solid  framework  of  a 
still  more  complete  system  of  exhaustion — a  more  perfect  system  of 
exhausting  substances  from  the  soil  and  substances  from  the  atmos- 
phere ;  and  since  the  soil  (as  I  have  supposed)  and  atmosphere  con- 
tain what  is  wanted  in  inexhaustible  quantities,  as  a  strange  illus- 
tration of  the  maxim  that  extremes  often  meet,  a  plant,  such  as  an 
oak,  which  is  a  complete  exhauster  (of  the  soil  and  atmosphere), 
is  practically  and  justly  regarded  as  no  exhauster  at  all. 

The  more  nearly  that  an  annual  plant  approaches  in  its  habits 
to  a  perennial,  the  more  can  it  rely  upon  the  atmosphere  for  a 
supply  of  ammonia.  All  perennials  carry  on  two  processes  at 
once — the  process  of  flowering  and  forming  fruit,  and  that  of 

{>utting  fortn  fresh  leaves.  Cereals  are  always  diminishing  their 
eafy  surfaces  as  soon  as  they  begin  to  put  forth  their  ears ;  and 
as  their  glassy  stems  are  not  fitted  for  absorbing  ammonia  from 
the  atmosphere,  they  must  draw  it  from  the  soil.  Beans,  pease, 
and  tares,  and  a  great  number  of  annuals,  put  forth  fresh  leaves 
the  most  of  the  summer.  The  fresh  leaves  are,  like  Mr  Smith's 
or  Tull's  late  wheat-tillers,  or  Mr  Lawes'  late-sown  barley,  greedy 
absorbers  of  ammonia  from  the  atmosphere ;  and  as  they  approach 
in  these  characters  to  the  grasses,  they  are  not  so  dependent  of  a 
supply  of  ammonia. 

Buckwheat  exhibits  in  a  very  marked  manner  a  fine  illustration 
of  the  influence  of  temperature,  combined  with  the  physiological 
peculiarities  of  plants,  in  determining  the  comparative  facilities 
which  some  have  for  relying  upon  the  atmosphere.  Of  all  the 
annual  plants  that  are  fitted  for  supplying  man  with  bread,  buck- 
wheat is  the  one  which  will  grow  on  the  poorest  soils.  The  chief 
reasons  are  that  it  is  sown  in  summer,  which  gives  it  greater 
facilities  of  absorbing  ammonia  from  the  air,  and  that  it  exhibits 
perennial  tendencies  in  constantly  sending  forth  fresh  leaves  and 
blossoms  even  when  some  of  the  seeds  are  ripened. 

Such  then  is  a  mere  outline  of  the  meteorological  conditions  and 
of  the  physiological  peculiarities  of  plants  which  impart  greater 
facilities  to  plants  obtaining  food  from  the  atmosphere  and  food 
from  the  soil    To  these  interesting  subjects  I  may  return  at  some 
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future  time,  and  show  the  application  of  the  same  principles  to 
other  crops  which  exhibit  interesting  varieties 

In  conclusion,  my  readers  may  bear  in  mind  that  annuals  supply  * 
man  with  food  in  the  temperate  latitudes.  •  Such  plants,  having 
no  perennial  roots  or  leaves,  must  have  this  deficiency  made  up. 
The  soil  must  therefore  be  carefully  cultivated  and  manured. 
The  implements  of  the  husbandman  show  how  dependent  are  tbe 
plants  which  he  rears  upon  his  care  ;  and  if  that  care  were  with* 
drawn,  how  soon  the  ground  would  be  again  occupied  by  the 
"  briar  and  the  bramble.'"  Thus  we  must  **  earn  our  bread  in  the 
sweat  of  our  face." 

It  is  in  the  tropics,  where  '^  spring  and  autumn  dance  hand  in 
hand,"  that  we  perceive  the  luxuriance  of  perennial  vegetation 
contrasted  with  tnat  of  annual.  Humboldt,  struck  with  the  dif- 
ference, styles  the  former  "the  wild  abundance  of  nature;" 
and  where  the  inhabitants  rely  for  a  subsistence  upon  large  ever- 
green trees  that  bear  fruit  nearly  all  the  year  round,  "  the  penalty 
of  Adam — the  season's  difference,"  falls  lightly  upon  them.  With- 
out manuring  or  tillage,  what  results  are  obtained  ?  I  cannot  do 
better  than  conclude  this  paper  in  the  language  of  the  astonished 
Captain  Cook  :  '^  Whoever  has  planted  ten  bread-fruit  trees  has 
fulfilled  his  duty  to  his  own  and  succeeding  generations  as  com- 
pletely and  amply  as  an  inhabitant  of  our  rude  clime,  who, 
throughout  his  whole  life,  has  ploughed  during  the  rigour  of 
winter,  reaped  during  the  heat  of  summer,  and  not  only  provided 
his  present  household  with  bread,  but  painfully  saved  some  money 
for  his  children." 


THE   FOOD    OF   LONDON.* 

Almost  every  light  in  which  we  can  regard  the  metropolis  of 
England  is  interesting  and  instructive.  It  is  such  an  assemblage 
of  human  beings  as  never  before  lived  together ;  it  presents  us, 
therefore,  with  social  phenomena  on  a  scale  of  unexampled  magni- 
tude, which  either  gives  rise  to  features  entirely  new,  or  invests  old 
ones  with  unwonted  and  singular  aspects.  It  seems  to  be  admitted 
on  all  hands,  that  since  the  census  of  1851  the  population  has 
greatly  increased,  and  that  at  present  it  cannot  be  less  than  two 
millions  and  a  half.  It  has  been  calculated  that  if  all  things  affect- 
ing the  population  advance  in  the  ratio  they  followed  oetween 

*  The  Food  of  London ;  A  sketch  of  the  chief  Tarietiea,  Boorces  of  supply,  probable 
qaantities,  modes  of  arriyal,  processes  of  manufacture,  suspected  adulteration,  and 
machinery  of  distribution,  of  the  food  for  a  commonity  of  two  millions  and  a  half. 
By  Gkobqb  Dodd.    London  :  Longman  k  Co.    iS66. 
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1841  and  1851 ,  the  inhabitants  of  London  will,  in  1863,  amount 
to  three  millions;  in  1878,  to  four  millions ;  and,  in  1889,  to  five 
millions.  But  this  is  a  result  concerning  which  it  is  needless  to 
speculate,  for  we  shall  probably  never  see  it  realised ;  the  propor- 
tion of  our  urban  to  our  rural  population  is  already  so  great  that 
it  must  soon  find  a  limit  in  the  nature  of  things.  It  is  probable 
that  it  has  already  nearly  reached  its  maximum,  for  influences  are 
now  beginning  to  operate  which  tend  rather  to  diffusion  than  to 
that  excessive  centralisation  which  is  equally  undesirable  on  phy- 
sical and  moral  grounds. 

It  is  easy  to  say  that  London  contains  a  population  of  two  mil- 
lions and  a  half;  but  we  believe  that,  in  most  cases,  the  mere 
recital  of  large  numbers  conveys  no  definite  idea  to  the  mind.  It 
is  like  a  statement  of  the  distances  from  us  of  the  stars  and  planets, 
or  of  the  velocity  of  light,  which,  after  puzzling  ourselves  over  a 
formidable  array  of  figures,  we  can  only  feel  to  be  indefinitely 
great.  It  may  serve  to  give  a  more  graphic  and  tangible  form 
to  the  subject  to  say,  that  such  a  population  exceeds  that  of 
Norway,  or  Hanover,  or  Saxony,  or  Switzerland,  or  Tuscany, 
or  a  dozen  of  the  smaller  states  of  Germany ;  that  it  is  equal 
to  that  of  Denmark,  five-sixths  as  many  as  the  whole  of  Scot- 
land, as  numerous  as  that  of  the  five  departments  of  Normandy  I 
And  if  it  is  not  easy  to  convey  a  precise  conception  of  its 
multitudes,  neither  is  it  easy  to  define  its  superficial  extent. 
If  it  is  not  boundless,  it  may  almost  be  said  to  be  without  bounds, 
for  there  is  scarcely  any  distinct  line  of  demarcation  which  sepa- 
rates it  from  the  country.  You  scarcely  know  when  you  enter 
London,  or  when  yon  leave  it.  The  City  is  merely  the  central 
nucleus  of  the  mass,  from  which  recede  on  all  hands,  like  circles 
formed  in  water,  interminable  lines  of  building ;  these  at  length 
become  broken  down  into  insulated  patches,  which  in  their  turn 
give  way  to  a  surface  dotted  with  houses,  which  become  more 
and  more  scattered,  till  they  at  last  disappear.  But  instead  of 
terminating  in  the  country,  they  may  merely  lead  you  to  some 
populous  suburban  village,  leaving  yon  in  doubt  whether  it  has 
any  independent  existence,  or  is  merely  an  outlying  portion  of  the 
mother-city.  Owing  to  this  uncertainty  as  to  its  limits,  London  is 
frequently  spoken  of  in  different  senses,  a  circumstance  which  gives 
rise  to  numerous  errors.  There  is  the  "  Registrar  General's '' 
London,  which  comprises  the  two  cities,  London  and  Westminster, 
the  borough  of  Southwark,  the  forty  out-parishes,  and  about 
seventeen  suburban  villages  and  hamlets.  The  '^  Poor  Law  " 
London,  again,  and  ^'  Parliamentary  London,""  are  both  somewhat 
more  restricted  than  this.  The  "  Post-Office "  London  gives 
geometrical  symmetry  to  the  metropolis,  by  confining  it  within  a 
circle  of  a  given  number  of  miles  raaius ;  while  "  Police  London  " 
stretches  away  fifteen  miles  in  every  direction  from  Charing  Cross; 
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in    other  words,  embraces  a   circle  whose  diameter    is    thirty 
miles  I  * 

One  of  the  most  curious  and  important  inquiries  to  which  this 
extraordinary  congregation  of  human  beings  gives  rise,  is  the 
manner  in  which  they  are  supplied  with  food.  On  this  subject  it 
b  the  object  of  the  work  cited  above  to  furnish  us  with  informa- 
tion, andf  it  affords  a  great  variety  of  curious  details,  digested  in  a 
very  instructive  and  attractive  manner.  If  we  are  sensible  of  a 
deficiency  in  statistical  facts  and  precision  in  results,  this  arises 
rather  from  causes  inherent  in  the  subject  itself,  than  any  want  of 
care  or  ability  on  the  part  of  the  author.  No  previous  work  has 
treated  of  the  subject  collectively ;  the  materials  were  to  be  sought 
for  in  an  almost  endless  series  of  journals  and  periodicals ;  in  the 
reports  and  statistical  tables  published  by  Government;  in  the 
chemical  and  dietetic  works  of  scientific  writers ;  in  old  diaries  and 
household  books ;  and  other  sources  of  a  similar  kind.  To  the 
materials  thus  obtained  the  author  has  added  considerably  by  his 
own  personal  inquiry  and  observation,  and  has  placed  the  whole 
subject  on  as  satisfactory  a  footing  as  the  existing  state  of  informa- 
tion will  admit  of.  Owmg  to  the  manner  in  which  business  is  con- 
ducted in  many  of  the  London  markets,  no  accurate  account  is  kept 
of  the  quantity  of  produce  disposed  of,  so  that,  in  most  cases,  a 
vague  approximation  to  the  actual  amount,  both  of  consumption 
and  supply,  is  all  that  can  be  attempted.  Much  additional  value 
and  interest  are  given  to  the  work  by  a  historical  sketch  of  the 
food  of  London  in  past  times,  and  the  changes  that  have  taken 
place  in  the  habits  of  the  people  in  reference  thereto.  We  are  thus 
placed  in  a  condition  to  estimate  more  correctly  the  important 
changes  that  improved  methods  of  transit  have  produced  in  recent 
times.  Of  these  the  first,  in  point  of  time,  may  be  said  to  be 
canals,  which,  ramifying  through  the  country  in  all  directions, 
afforded  facilities  for  the  conveyance  of  inland  produce,  especially 
of  a  heavy  or  bulky  kind,  previously  unknown.  To  these  suc- 
ceeded steam  navigation,  which  partly,  but  only  in  part,  superseded 
canals,  and  brought  remote  places  within  easy  aistance  of  each 
other.  But  the  most  momentous  change  of  all,  it  is  scarcely  neces- 
sary to  say,  was  brought  about  by  railways,  which  render  almost 
every  edible  product  of  any  part  of  the  kmgdom  available  for  the 
London  market,  without  enhancing  the  price  beyond  what  is  readily 
paid.  This  change,  indeed,  is  so  great  as  almost  to  amount  to  a 
revolution. 

The  "  food  of  London  "  is  a  topic  which,  at  present,  can  be 
treated  of  only  as  a  part  of  a  larger  subject — namely,  the  food- 
supply  of  the  United  Aingdom  at  large.     In  the  kind  of  its  food 

*  Baron  Dupin  affirms  that  London  occupies  a  territory  equal  in  superficial  extent 
to  the  whole  department  of  the  Seine.  We  may  mention,  for  the  purpose  of  com- 
parison, that  the  present  population  of  Pans  is  considered  to  be  1,500,000. 
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tlie  monster  city  may  be  said  to  be  almost  omnivorous ;  in  quan- 
tity it  is  all  but  insatiable.  It  consumes  a  large  proportion  of 
every  kind  of  comestible  imported  into  the  country,  and  not  a  few 
articles  are  exclusiveljr  reserved  to  gratify  its  own   gastronomic 

Eeculiarities.  Much  information  will  therefore  be  found  in  Mr 
>odd^8  book,  of  a  general  kind,  not  only  regarding  the  articles  of 
food  used  generally  in  this  country,  but  also  the  beverages  in  com- 
mon use,  and  even  drugs,  tobacco,  and  other  collateral  matters, 
and  all  the  varied  interests  to  which  they  give  rise.  Into  the  con- 
sideration of  most  of  these  topics  it  would  be  out  of  our  province 
to  enter ;  but  a  few  subjects  are  touched  upon  of  general  interest 
to  agriculturists,  and  it  may  be  useful  to  lav  before  our  readers 
some  of  the  information  of  this  nature  which  the  work  supplies. 
The  momentum  with  which  London  acts  on  all  the  food-proaucing 
classes  in  this  country  is  very  great,  and  is  likely  for  some  time  to 
increase.  The  connection  which  subsists  between  London  and 
Scotland,  in  regard  to  agricultural  produce,  is  already  considerable, 
and  is  likely  soon  to  be  carried  much  further,  to  the  mutual  advan- 
tage of  both. 

Some  of  our  best  national  characteristics,  which  are  well 
known  to  be  derived  from  the  roast  beef  of  old  England, 
ought  to  be  improving  with  the  quality  and  more  abundant 
use  of  the  substance  to  which  they  owe  their  birth.  Yet  it 
must  have  been  singularly  efficacious  to  produce  the  effects 
ascribed  to  it  in  former  days,  when  we  consider  not  only  its 
very  indifferent  character,  but  its  limited  supply.  Excepting  in 
the  principal  towns,  the  mass  of  the  people  received  their  oiief 
supply  of  meat  from  the  feudal  barons  and  rich  monasteries.  As 
there  was  little  winter-feeding  for  cattle,  the  animals  were 
slaughtered  in  October  and  November,  and  put  into  brine :  there 
was  thus  a  large  supply  of  salt  meat  for  the  better  classes ;  but  salt 
fish  was  the  staple  winter  food  of  the  people ;  and  this,  unrelieved 
by  a  sufficiency  of  vegetables,  gave  rise  to  many  diseases.  ^'  The 
remarkable  "  Household  Book  "  of  the  Earl  of  Northumberland 
belongs  to  the  next  following  century,  but  the  details  there 
given  concerning  the  supply  of  meat  apply  equally  to  the  century 
now  under  notice  (the  15tn).  Hume,  commenting  on  this  book,  seeks 
to  show  how  little  of  the  "  roast  beef  of  old  England  "  could  have 
fallen  to  the  lot  of  the  people  in  those  days.  We  are  told  that 
109  fat  "  beeves  "  are  to  be  bought  at  Allhallow-tide,  besides  24 
lean  beeves ;  the  latter  are  directed  to  be  put  into  the  pastures  to 
feed,  and  to  serve  from  Midsummer  to  Michaelmas.  Now,  this 
autumnal  period  was  the  only  time  during  which  the  earl's  family, 
consisting  of  223  persons,  could  obtain  fresh  beef;  during  the  rest 
of  the  year  the  beef  which  they  ate  was  salted.  Besides  the 
"  beeves,^'  there  were  620  "  muttons,"  which  were  abo  eaten 
salted,  in  all  except  the  autumnal  months ;  the  28  <^  veals,"  25 
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hogs,  and  40  lambs,  were  probably  reserved  for  bis  grace's  table  ; 
the  servants  ate  salt  meat,  accompanied  by  very  few  vegetables. 
Working-men  out  of  doors,  we  may  assume,  fared  no  better  than 
the  servants  of  a  grand  noble.  It  was  this  which  led  Hume  to  say 
that  there  cannot  oe  anything  more  erroneous  than  the  magnificent 
ideas  formed  of  the  '^  roast  beef  of  old  England  ''  in  those  days 
(p.  39).  How  could  it  be  otherwise  ?  The  breed  of  cattle  was  of 
the  poorest  description ;  every  branch  of  agriculture  was  in  a 
wretched  state ;  the  artificial  grasses  and  the  most  valuable  root- 
crops  scarcely  known;,  stalling  or  house-feeding  was  not  practised; 
it  was  with  dilBSculty  the  cattle  could  be  kept  alive  through  the 
winter.  What  a  contrast  now!  Young  England  regales  itself 
with  beef  of  the  finest  equality  at  all  seasons  of  the  year ;  and  the 
quantity  with  which  it  is  supplied  to  the  London  markets  may  be 
judged  of  from  the  following  written  picture,  composed  out  of  the 
dry  materials  of  statistical  returns  and  numerical  calculations  : — 

If  we  fix  upon  Hyde  Park  as  our  exhibition-ground,  and  pile  together 
all  the  barrels  of  beer  consumed  (annually)  in  London,  they  would  form  a 
thousand  columns  not  far  short  of  a  mile  in  perpendicular  height.  Let  us 
imagine  ourselves  on  the  top  of  this  tower,  and  we  shall  have  a  look-out 
worthy  of  the  feast  we  are  about  to  summon  to  our  feet.  Herefrom  we 
might  discern  the  great  northern  road  stretching  far  away  into  the  length 
and  breadth  of  the  land.  Lo !  as  we  look,  a  mighty  herd  of  oxen,  with 
loud  bellowing,  are  beheld  approaching  from  the  north.  For  miles  and 
miles  the  mass  of  horns  is  conspicuous,  winding  along  the  road  ten  abreast ; 
and  even  then  the  last  animal  of  the  herd  would  be  seventy-two  miles  away, 
and  the  drover  goading  his  shrinking  flank  considerably  beyond  Peterborough. 
On  the  other  side  of  the  Park,  as  the  clouds  of  dust  clear  away,  we  see  the 
great  western  road,  as  far  as  the  eye  can  reach,  thronged  with  a  bleating 
mass  of  wool ;  while  the  shepherd  at  the  end  of  the  flock  (ten  abreast),  and 
the  dog  that  is  worrying  the  last  sheep,  are  just  leaving  the  environs  of 
Bristol,  121  miles  from  the  beer-built  pillar.  Along  Piccadilly,  Regent 
Street,  the  Strand,  and  Cheapside,  and  the  eastward  Mile-End  Road,  for 
seven  miles  and  a  half,  street  and  causeway  are  thronged  with  calves,  still 
ten  abreast ;  and  in  the  great  parallel  thoroughfares  of  Bayswater,  Oxford 
Street,  and  Holbom,  we  see  nothing  for  nine  long  miles  but  a  slowly-pacing, 
deeply-grunting  herd  of  swine.  As  we  watch  this  moving  mass  approaching 
from  all  points  of  the  horizon,  the  air  suddenly  becomes  dark,  a  black  pall 
seems  drawn  over  the  sky — it  is  the  great  flock  of  birds,  game,  poultry,  and 
wild-fowl  that,  like  Mrs  Bond's  ducks,  are  come  up  to  be  killed.  As  they  fly, 
wing  to  wing  and  tail  to  beak,  they  form  a  square,  whose  superfices  is  not 
much  less  than  the  whole  enclosed  portion  of  St  James's  Park,  or  fifty-one 
acres.  No  sooner  does  this  huge  flight  clear  away,  than  we  behold  the  Park 
at  our  feet  inundated  with  hares  and  rabbits ;  feeding  two  thousand  abreast, 
they  extend  from  the  Marble  Arch  to  the  Round  Pond  in  Kensington  Gar- 
dens, at  least  a  mile.* 

To  the  mighty  army  composing  this  moving  panorama,  both  Scot- 
•  Q^arUrly  EevUw,  No,  cxo. 
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land  and  Ireland  contribute  largely ;  the  former,  cattle  and  sheep ; 
the  latter,  cattle,  sheep,  and  swine.  Ireland  has  benefited  in  a 
very  high  degree  by  the  advantages  accruing  from  improved  modes 
of  transport. 

The  formation  of  railways  from  Holyhead  and  Liverpool  to  London,  and 
from  Cork,  Limerick,  and  Galway  to  Dublin,  combined  with  the  establish- 
ment of  steam  transit  across  the  Channel  from  Dublin  to  Holyhead,  have 
largely  facilitated  the  power  of  Ireland  to  aid  in  supplying  London  and 
other  large  towns  in  Great  Britain  with  animal  food.  At  the  great  annual 
fair  at  Ballinasloe  there  are  on  some  occasions  cattle  sold  to  the  value  of  a 
quarter  of  a  million  sterling. 

The  Irish  pig  is  perhapa  better  known  in  the  metropolis  than  the  Irish 
ox.  On  his  way  to  London,  or  any  other  part  of  England,  he  frequently 
passes  through  some  such  ordeal  as  the  following  :  The  Irish  pig-farmers, 
unlike  the  English  sheep-farmers,  have  very  small  herds  ;  indeed,  Paddy's 
riches  not  unfrequently  consist  in  one  single  pig,  whose  duty  and  destiny  it 
too  often  is  to  **  pay  the  riut."  Such  a  state  of  things  gives  rise  to  a  system 
of  job-trading.  Pig-jobbers  are  very  numerous  in  Ireland  ;  and  in  the 
dealings  between  them  and  the  small  farmers  and  cottiers  there  is  much 
fun  and  blarney,  much  waste  both  of  words  and  of  time.  Most  of  the  pigs 
thus  purchased  in  the  interior  of  Ireland  are  either  sent  to  the  nearest  ship- 
ping port,  by  road  or  rail  or  canal,  or  are  taken  to  establishments  where  they 
are  further  fattened  for  the  market,  and  then  sold  to  the  pork-curers  of  Cork 
and  its  neighbourhood. — (P.  226.) 

As  with  all  other  live  stock  sent  to  the  London  market,  it  is 
difficult  to  determine  clearly  the  precise  number  of  animals  that 
reach  it  from  Ireland.  Taking  an  average  of  four  years,  1846- 
7-8-9,  the  number  was  estimated  at  about  200,000  cattle  and 
calves,  250,000  sheep  and  lambs  annually.  Since  that  time  it 
has  no  doubt  much  increased. 

A  similar  uncertainty  exists  with  regard  to  the  number  of  Scotch 
cattle  and  sheep  disposed  of  in  London ;  but  this  branch  of  trade 
id  evidently  in  a  progressive  state,  and  means  will  probably  be 
taken  to  make  us  better  acquainted  with  the  particular  details 
of  it.  The  nature  of  food-transit  to  the  metropolitan  markets 
in  past  days  cannot  be  better  illustrated  than  by  the  Falkirk 
Tryst,  and  the  proceedings  thence  to  the  arrival  at  Smithfield ; 
but  these  are  sufficiently  familiar  to  most  of  our  readers.  Droving 
on  a  large  scale,  and  for  ^reat  distances,  which  was  in  former  days 
attended  with  a  good  deal  of  exciting  adventure  and  picturesque 
accessories,  which  Sir  Walter  Scott  has  not  failed  to  take  advan- 
tage of  in  some  of  his  tales,*  is  now  giving  way  to  more  rapid  and 
Srofitable  modes  of  conveyance.  The  length  of  time  spent  in  cattle- 
riving  to  the  southern  markets,  and  the  expenses  thereby  incurred, 
well  exemplify  the  truth  of  the  modem  commercial  maxim  that 
**  time  is  money." 

•  See  the  tale  of  the  "  Twa  Drorers." 
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As  in  the  central  parts  of  Scotland,  so  was  it  also  in  the  Galloway  dis* 
tiicty  suhject  to  minor  variations.  The  Galloway  cattle  were  sent  south- 
ward hy  thousands  every  year  to  he  fattened  for  the  London  butchers* 
They  were  purchased  by  jobbers  or  dealers  at  the  various  cattle*  fairs  in  the 
south-west  of  Scotland  ;  they  were  collected  into  droves  of  many  hundreds, 
and  driven  south-east  to  Norfolk  and  Suffolk.  The  topsman  of  each  drove 
made  arrangements  for  their  rest  at  different  stations,  and  took  care  that 
grass,  hay,  or  turnips  should  be  forthcoming.  The  journey  lasted  about 
three  weeks ;  and  it  affords  a  striking  proof  of  the  costliness  of  this  slow 
mode  of  travelling,  that  the  total  expenses,  when  divided  by  the  number  of 
cattle,  varied  from  248.  to  34s,  per  head.  The  prices  paid  by  the  jobber 
ranged  from  £8  to  £12  per  head,  according  to  the  age  and  excellence  of  the 
animals ;  and  thus  the  jobber's  venture  became  one  of  some  magnitude.  The 
Norfolk  and  Suffolk  graziers  bought  the  cattle  for  the  purpose  of  fattening 
for  Smithfield  ;  and  it  sometimes  happened  that,  in  unfavourable  states  of 
the  market,  the  jobber  was  forced  to  sell  at  prices  which  subjected  him  to  a 
loss.  A  jobber  of  more  slender  means  would  make  smaller  purchases,  and 
drive  his  herd  over  the  border,  to  sell  at  the  first  English  fair  which  would 
afford  a  chance  of  profit.  There  were  thus  frequently  two  graziers  and  two 
jobbers  concerned  in  the  ownership  of  a  bullock,  at  successive  periods,  be- 
fore the  animal  reached  Smithfield  ;  and  during  this  time  the  poor  beast  had 
to  travel  four  or  five  hundred  miles  on  foot.  Some  parts  of  this  complex 
system  are  still  kept  up,  but  great  changes  have  ensued  in  other  particulars. 
—(P.  110.) 

Eailway  conveyance  has  the  advantage  of  preventing  the  loss  of 
weight  which  cattle  suflfer  from  long  travelling  on  foot.  Mr  Harding 
forms  an  estimate,  from  facts  carefully  collected,  that  when  cattle 
are  driven  along  a  common  road,  they  lose  on  an  average  20  lb. 
per  beast  in  a  journey  of  100  miles,  that  sheep  lose  8  lb.,  and  that 

Sigs  lose  10  lb.  No  wonder  that  this  mode  of  conveyance  is  pro- 
ucing  such  important  changes;  and  we  should  be  prepared  to  expect 
such  results  as  the  following :  In  1853,  the  seven  railway  companies 
brought  nearly  twelve  hundred  thousand  head  of  live-stock  to  the 
metropolis ;  and  in  the  following  year  more  than  two  millions  of 
oxen,  calves,  sheep,  lambs,  and  pigs  reached  the  same  destination 
by  railway  and  steamers  together. 

One  of  the  important  results  of  rapid  conveyance — by  steam  and 
rail — is  the  great  qnantlty  of  country-killed  meat  now  transmitted 
to  London.  The  operations  connected  with  slaughtering  can  be 
executed  at  less  expense  in  the  country,  and  there  Is  a  saving  of 
freightage  or  carriage  for  hides,  hoofs,  horns,  &c.,  which  remain  in 
the  country,  where  they  can  be  sold  to  as  much  advantage  as  else- 
where. Most  of  the  Scotch  meat  sent  to  the  metropolitan  markets 
formerly  went  by  sea ;  but  the  railway  companies  have  made  a 
resolute  effort  to  compete  with  steamers,  and  as  the  transit  is 
shortened  by  railway,  the  inland  conveyance  has  taken  the 
precedence.  ^  The  railway  companies  charge  from  Is.  6d.  to 
4s.  per  cwt.  for  bringing   meat   to   London   from  the  Midland 
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Gonnties,  according  to  their  distanca  Accounts  vary  consider- 
ably as  to  the  quantity  of  country-killed  meat  brought  to  Lon- 
don. Mr  Mayhew  stated^  in  1849,  that  the  quantity  of  dead 
meat  sold  annually  at  Whitechapel  market  was  about  70,000 
stones  of  beef,  108,000  stones  of  mutton,  148,000  stones  of 
pork,  and  73,000  stones  of  vealj  the  whole  amounting  to 
above  3  million  of  pounds.  The  quantity  sold  at  the  same 
time  in  Leadenhall  market  was  estimated  at  580,000  stones  of 
beef,  950,000  stones  of  mutton,  450,000  of  lamb,  540,000  of 
pork,  and  400,000  of  veal — making  a  total  of  nearly  3  million 
of  stones,  or  24  million  pounds.  In  that  same  year,  the  East 
Counties  Railway  brought  600  tons  of  dead  meat  to  London 
weekly;  and  two  carrier  companies  brought  about  30  tons  per 
day  from  Camden  station  to  Newgate  market.  17,000  tons  of 
meat  and  poultry  were  conveyed  to  London  in  1854  by  the 
Great  Northern.  In  the  year  1850,  it  is  affirmed  by  Mr  Braith- 
waite  Poole,  that  67,500  tons  of  country-killed  meat  were  brought 
to  Newgate  and  Leadenhall  markets  alone,  of  which  20,000  tons 
were  conveyed  by  the  Eastern  Counties  Railway.  But  it  will 
tend  to  show  how  vague  most  of  these  statements  or  calculations 
are,  when  it  is  added  that  a  writer  in  the  Quarterly  Review^  who 
seems  well  acquainted  with  the  subject,  mentions  only  37,000  tons 
as  the  quantity  brought  by  all  the  railways  and  Scotch  steamers  in 
1853,  by  which  time  we  should  have  been  led  to  believe,  from  other 
sources  o^  information,  that  the  quantity  had  increased  rather  than 
fallen  off 

There  are  three  principal  meat-markets  in  London :  Newgate, 
Leadenhall,  and  Whitechapel.  They  are  supported  by  certain 
tolls,  paid  by  those  who  maKe  use  of  tnem.  Thus,  the  salesman  at 
Newgate  pays  a  penny  for  each  "  hamper  "  of  meat,  twopence  for 
a  "  bundle  "  of  meat,  and  sixpence  for  a  "  pack ;"  and  the  other 
dealers  pay  for  the  privilege  of  bringing  in  poultry,  and  game,  and 
other  eatables  into  the  market,  besides  paying  rent  for  the  shops 
and  stalls.  At  Leadenhall,  in  like  manner,  there  are  charges  of  a 
few  pence  for  a  "  tray  of  beef,"  a  **  quarter  of  beef,"  a  "  namper 
of  meat,"  and  so  on.  Owing  to  the  manner  in  which  the  tolls  are 
charged,  no  regular  account  is  kept,  nor  is  indeed  practicable,  of 
the  total  amount  of  meat  brought  in  or  sold ;  hence  the  unsatis- 
factory nature  of  the  statements  made  on  this  subject.  An  idea 
of  the  enormous  extent  of  the  sales  may,  however,  be  formed  from 
the  estimates  of  the  value  of  them,  made  by  Mr  Giblett,  in  1849. 
He  calculates  that  the  animals  slaughtered  in  London  for  sale  at 
Newgate  market  are  worth  about  one  million  sterlinfi"  annually  ; 
that  the  country-killed  meat  sent  up  to  the  same  market  is  three 
times  as  large  in  quantity ;  and  that  the  whole  amount  of  Newgate 
market  sales  would  thus  be  nearly  four  millions  sterling  annusdly ! 
The  average  price  assumed  in  this  calculation  was  2s.  lOd.  per 
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fitone,  a  price  then  deemed  too  low;  if  based  npon  the  present 
rates,  what  a  large  addition  wonld  be  made  to  the  sam  total  I 

The  mode  of  transacting  business  in  these  markets  will  be 
learned  from  the  following  extract  regarding  Newgate,  which  is 
unqaestionably  the  largest  dead-market  in  the  kingdom: — 

The  market  is  held  eveiy  day  in  the  week,  hut  Mondays  and  Fridays 
are  the  chief  market-days.  Business  commences  so  early  as  four  in  the 
morning,  and  it  is  ''high  change''  hetween  five  and  seven ;  hy  nine  or  ten 
o'clock  the  larger  dealings  are  concluded ;  and  when  the  principal  salesmen 
have  consigned  over  to  smaller  salesmen  any  meat  that  may  yet  remain 
unsold,  they  close  their  shops  and  retire  for  the  day.  There  is  an  afternoon 
sale  for  the  convenience  of  hutchers  who  have  been  to  the  cattle  market,  and 
who  may  wish  to  purchase  dead  meat  before  returning  home.  There  are 
also  evening  markets,  especially  on  Saturday,  for  the  sale  of  any  remaining 
stock ;  hut  hutchers  have  nothing  to  do  mik  this  ;  the  purchases  are  made 
hy  the  humbler  class  of  consumers. 

The  system  of  transacting  business  here  is  analogous  to  that  at  the 
cattle  market.  The  salesman  is  the  medium  between  the  seller  and  the 
buyer.  A  grazier  or  dealer,  in  any  part  of  the  three  kingdoms,  writes  to 
his  salesman  to  announce  that  a  certain  quantity  of  killed  meat  will  reach 
London  by  railway  or  by  steamer  at  a  particular  time  ;  and  the  meat 
arrives  in  waggons,  or  vans,  or  carts,  from  the  station  or  the  wharf.  How 
these  vehicles  can  take  up  their  places  in  the  narrow  thoroughfare  of  New- 
gate Street  is  almost  inexplicable.  No  time  is  lost,  however.  The  blue- 
jacketed  porters  are  ready  to  carry  the  meat  from  the  carts  into  the  sales- 
men's shops ;  and  if  a  black  hat  or  a  black  coat  should  chance  to  be  in  one 
of  the  narrow  avenues  at  the  time,  a  shouting  of ''  Time's  up,  6uv''nor,"  and 
probably  a  thump  from  a  huge  piece  of  beef  will  suggest  to  the  owner  of  the 
hat  or  coat  the  expediency  of  getting  out  of  the  way  as  quickly  as  possible. 
When  the  butchers  arrive,  purchases  are  made  and  money  paid  with  great 
rapidity.  The  salesman  charges  a  small  commission  to  the  grazier  or 
country  dealer,  and,  with  this  deduction,  transmits  the  money  by  any  of 
the  usual  modes  adopted  in  commercial  transactions.  He  may  not  see 
his  employer  from  one  year's  end  to  another,  or  may  indeed  be  per- 
sonally altogether  unknown  to  him ;  for  the  transactions  are  managed 
with  so  much  regularity,  that  a  penny-post  letter  will  be  as  efficient  as  a 
personal  conference.  The  salesman's  commission  is  so  trifling  as  a  penny 
or  three  half-pence  per  stone  of  8  lb. ;  it  is  the  same  whether  the  market- 
price  of  meat  be  high  or  low ;  and  on  this  account,  when  the  meat  is  cheap 
and  the  demand  brisk,  the  salesman's  profits  are  greater  than  in  a  time  of 
high  prices  and  a  slack  demand.  The  salesmen  pay  a  weekly  rental  for 
their  shops  or  stalls ;  and  it  is  they  who  employ  the  porters  that  bring  the 
meat  from  the  vans  and  carts  into  the  shops.— (P.  270.) 

We  may  allude  to  the  system  of  calf-fattenine  for  the  London 
market,  which,  like  all  operations  relating  to  the  supply  of  the 
metropolis,  is  conducted  on  a  large  scale,  for  the  sake  of  the 
curious  question  in  agricultural  economics  which  it  involves,-- 
namely,  whether  it  is  more  profitable  to  convert  milk  into  veal,  or 
into  butter  and  cheese?    This  department  has  undergone  little 
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alteration  from  railways,  and  is  conducted  nearly  as  it  was  twenty 
years  ago.  The  calf-rattener  keeps  several  cows,  selected  with  a 
special  view  to  their  milking  qualities ;  each  cow  suckles  her  own 
calf,  and  also  another  calf,  if  the  milk  be  sufficiently  abundant. 
In  about  ten  weeks  the  calf  becomes  "  prime  veal ; "  it  weighs 
perhaps  17  to  20  stone  of  8  lb.  each.  A  calf  grows  and  fattens 
more  rapidly  after  it  is  ten  weeks  old  than  before,  and  beyond 
that  age  the  veal  is  regarded  as  not  so  choice.  The  calf-fatteners 
are  supplied  by  a  class  of  men  called  calf-dealers,  who  per- 
ambulate the  dairy  districts  with  carts,  and  buy  up  all  that  are  to 
be  disposed  of.  The  calves  were  formerly  sold  to  the  fatteners  at 
prices  varying  from  20s.  to  35s.  when  the  animal  was  about  a 
week  old,  and  nine  weeks  afterwards  they  would  command  a 
price  of  £^  to  £^  at  the  London  markets.  Considerable  as 
this  profit  may  seem,  it  does  not  appear,  from  certain  calculations 
that  nave  been  made,  that  this  is  the  most  advantageous  method 
of  employing  milk.  The  experiment  has  been  tried  as  to  what 
100  gallons  of  milk  would  effect,  in  suckling  a  calf  for  veal,  in 
making  butter  and  cheesa    The  result  stan£  thus : — 

100  goUons  of  milk  prodaoe  112  lb.  of  cheese,  worth  6d.  per  lb. 
And  5  lb.  of  whey  batter,  worth  8d.  per  lb. 


100  gallons  of  milk  prodace  34  lb.  bntter,  worth  lOd.  per  lb. 
And  *li  lb.  of  poor  cheese,  worth  8d.  per  lb. 


100  gaUons  of  milk  produce  yeal  to  the  yalae  of  about    .  £1  17    0 

It  may  readily  be  supposed  that  the  meat  markets  of  London 
are  not  more  free  from  rogues  than  other  branches  of  trade.  Here 
indeed  they  cannot  absolutely  substitute  another  material  for  the 
real  one,  but  many  methods  are  employed  to  enhance  the  apparent 
value  of  an  inferior  article,  and  even  to  render  attractive  what  is 
unfit  for  human  consumption.  However  bad  may  be  the  condition 
of  the  meat  sent  to  market,  there  are  never  wanting  persons  in 
London  ready  to  purchase  it ;  it  serves  to  concoct  those  steaming 
messes  which  are  sold  at  a  low  rate  among  the  poor.  Such  meat 
is  sometimes  sold  at  the  rate  of  a  penny  per  pound.  A  vigilant 
inspection  is  always,  however,  exercised ;  and  in  the  space  of  one 
month  as  much  as  48  quarters  of  beef,  56  sheep,  8  pigs,  and  5 
calves,  have  been  condemned  in  Newgate  market  It  is  easy,  at 
the  same  time,  to  perceive  that  meat  may  frequently  reach  the 
market  in  a  state  unfit  for  use,  where  no  deception  was  intended : 
a  casual  detention,  or  a  particular  state  of  weather,  may  induce 
a  taint  in  what  otherwise  would  have  been  quite  fresh. 

After  going  through  many  singular  vicissitudes,  and  straggling 
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long  and  snccessfallj  for  a  prolonged  existence,  althongh  denounced 
almost  on  all  hands  as  an  intolerable  grievance,  Smithfield  market, 
like  Bartholomew  Fair,  has  at  length  ceased  to  be. 

Never  perhaps  (our  author  well  remarks),  did  any  other  countiy  see 
80  extraordinary  a  market ;  neyer,  in  all  probability,  shall  we  again  witness 
such  another  market  in  our  country.  It  was  a  continued  struggle  against 
difficulties,  almost  against  impossibilities ;  a  continued  protest  against  the 
dictates  of  good  sense ;  a  continued  manifestation  of  prejudiced  adherence 
to  an  old  system  ;  a  continued  display  of  the  meat-buying  powers  of  the 
London  public  ;  and,  not  less  important,  it  was  a  sort  of  perennial  declara- 
tion of  the  wonderful  improrements  gradually  introduced  in  the  size, 
quality,  and  condition  of  grazing-stock. — (P.  233.) 

The  magnificent  market  intended  to  supply  its  place,  projected 
on  a  scale  commensurate  with  the  still  increasing  requirements  of 
the  metropolis,  is  situated  in  Copenhagen  Fields,  abutting  on 
Maiden  Lane  or  York  Boad  on  the  west^  reaching  nearly  to  the 
Camden  Boad  villas  on  the  north,  bounded  by  the  North  London 
and  Great  Northern  railways  on  the  south,  and  having  three  out- 
lets to  the  Caledonian  Boad  on  the  east 

Its  contiguity  to  the  railways  (says  our  author),  is  very  important ; 
for  by  the  construction  of  a  few  small  branches,  all  the  lines  round  London 
could  be  brought  into  connection  with  it — and  most  probably  will  be  so  ere 
long.  No  less  than  75  acres  of  land  were  purchased  by  the  Corporation ; 
but  the  actual  market  covers  15  acres,  while  the  lairs,  &c.  absorb  about  as 
much  more,  leaving  an  ample  surplus  for  future  contingencies.  At  £800 
per  average  acre,  the  cost  amounted  to  £60,000  for  land ;  while  the  total 
outlay  for  land  and  works  nearly  reached  £400,000. 

The  market  itself  forms  a  square  area,  paved  throughout  with  granite, 
surrounded  by  a  handsome  railing  with  gates,  ornamented  with  a  lofty 
clock-tower  in  the  centre,  and  provided  with  an  abundant  supply  of  water. 
In  its  present  state,  it  could  accommodate  36,000  sheep,  6400  bullocks,  1400 
calves,  and  900  pigs ;  but  whenever  it  may  be  needed,  increased  accommo- 
dation may  speedily  be  provided.  The  area  is  divided  into  four  nearly  equal 
portions  by  two  broad  avenues,  crossing  each  other  at  the  centre,  at  which 
point,  surrounding  the  clock-tower,  are  offices  for  bankers  and  others,  design 
nated  **  Bank  Buildings."  The  cattle  occupy  the  eastern  sections  ;  the  sheep, 
calves,  and  pigs  are  placed  in  the  western.  The  cattle  and  sheep  pens  are 
conveniently  arranged  in  relation  to  access  and  to  supply  of  water  ;  while 
covered  sheds,  alongside  of  which  butchers'  carts  can  be  drawn  up,  are  pro- 
vided for  the  calves  and  pigs.  Everything  that  can  conduce  to  the  con- 
veniencd  of  buyers  and  sellers,  and  to  the  lessening  of  suffering  to  the 
animals,  seems  to  have  been  thought  of  by  Mr  Bunning,  the  City  architect. — 
(P.  262.) 

In  the  immediate  vicinity  of  the  market  are  large  hotels  and 
taverns,  lairs  or  covered  sheds  for  cattle,  public  and  private 
slaughter-houses,  and  everything  tendbg  to  facilitate  busmess— 
the  whole  worthy  of  the  metropolis,  and  forming  a  striking  con- 
trast to  the  limited  space  and  imperfect  accommodations  of  Smith- 
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field.  The  ceremonjr  of  inau^ration  took  place  on  13th  June 
1855,  tinder  the  auspices  of  Pnnce  Albert,  and  the  market  is  now 
in  full  operation. 

Our  space  will  not  permit  us  to  enter  at  much  farther  length  into 
the  consideration  of  other  branches  of  the  food-trade  of  London,  of 
interest  to  the  agriculturist^lthough  the  present  volume  supplies 
QS  with  ample  materials.  The  mit  of  London  is  proverbial  for 
its  tenuity,  but  the  supply  is  not  scanty,  being  aided  from  an  in- 
exhaustible source,  "  the  cow  with  the  iron  tail; "  a  breed  of  milkers 
not  peculiar  to  London,  although  most  in  demand  there.  Estimates 
have  been  made  of  the  quantity  of  milk  used  in  the  United  King- 
dom, which  may  well  astoni^  by  their  vastness,  amounting  m 
some  cases  to  1150  million  quarts  annually.  Assuming  that 
milch  cows  yield  7  quarts  as  a  daily  average,  and  that  the  retail 
price  is  3d.  per  quart,  450,000  cows  would  be  required  to  meet 
the  demand,  and  the  retail  value  would  amount  to  the  enormous 
sum  of  £14,000,000  per  annum.  The  dairy  cows  of  London  yield 
a  larger  quantity  of  milk  than  the  above-mentioned  average — at 
least  9  quarts  daily — and  the  number  is  about  24,000  ;  it  follows 
that  the  quantity  of  milk  consumed  is  about  80  millions  of  quarts 
annually,  which  will  amount  in  value  to  £1,600,000.  But  on  this, 
as  on  nearly  all  the  points  relating  to  London  food,  authorities 
differ.  Another  computer  thinks  fliat  there  are  20,000  cows  in 
and  around  London,  and  that  they  yield  12  quarts  per  day  each. 
In  1840,  Mr  Youatt  supposed  that  there  were  not  above  12,000 
cows  thus  employed,  and  that  they  supplied  in  a  year  38  million 

Juarts,  for  wnich  the  public  paid  £800,000.  Li  a  dairy  near 
^eckham,  containing  300  cows,  the  average  yield  of  each  is  as  high 
as  15  quarts;  one  cow  in  particular  is  specified,  which  yielded 
28  quarts  per  day  for  six  weeks, 

Scmpulous  cleanliness  is  eyerywhere  maintained ;  the  men  engaged 
with  the  cows  frequently  bathe,  and  change  their  clothes.  The  milk,  when 
drawn,  is  strained,  and  poured  into  upright  cans ;  these  cans  are  sealed, 
pat  into  vans,  started  off  at  3  o'clock  in  the  morning,  and  arrive  at  a  depot 
in  the  City ;  the  seals  are  removed  by  a  clerk,  the  milk  is  poured  into  other 
cans,  and  these  cans,  being  locked  by  the  clerk,  are  carried  off  by  the  milk- 
men who  supply  the  breakfast-tables  of  the  various  customers.  All  this 
scruple  is  manifested  in  order  to  insure  that  which  is  somewhat  rare  in  the 
metropolis— pure  milk. — (P.  298.) 

Every  year  the  railways  are  bringing  more  and  more  milk  to 
London,  and  it  is  evident  that  the  trade  is  a  profitable  one.  It  is 
brought  in  cans  holding  finom  6  to  18  gallons  each ;  the  companies 
usually  charge  at  the  rate  of  three  farthings  per  gallon  for  carriage 
if  the  distance  be  within  40  miles,  and  one  penny  if  for  a  longer 
distance — ^returning  the  empty  cans  free  of  chaise.  This  milk  is 
sold  to  large  dealers  at  5d.  to  7d.  per  gallon ;  they  dispose  of  it  to 
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retailers  at  7d.  to  9d.,  who  sell  it  in  their  turn  at  3d.  to  4d.  per 
quart.  It  is  estimated  that  in  1853  the  quantity  brought  by  rail- 
way exceeded  3,000,000  quarts.  Not  only  will  this  commooity  be 
cheapened  by  these  means,  but  the  temptation  to  adulterate  it 
will  be  diminished.  It  is  probable,  indeed,  that  adulteration  is 
chiefly  confined  to  the  milk  sold  in  the  poorer  districts  of  the  me- 
tropolis. The  Lancet  commissioners  examined  26  samples  from 
different  dairies,  and  found  12  of  them  to  be  genuine ;  2  had 
the  cream  removed,  and  the  rest  were  mixed  with  water  to  an  ex- 
tent varying  from  10  to  50  per  cent.  Butter  is  adulterated  in  a 
similar  way.  Of  48  samples  examined  by  the  parties  just  named, 
nearly  one-fifth  of  the  whole  weight  consisted  of  salt  and  water, 
the  water  having  been  stirred  up  with  the  butter,  rendered  semi- 
fluid by  heating  to  increase  the  weight  Potato  flour  is  sometimes 
mixed  with  it 

The  poultry  mania  in  England  owes  its  existence  chiefly  to 
amateurs,  to  whom  fine-loolung  birds,  distinguished  by  certain 
conventional  properties,  are  the  chief  object;  but  others  have 
taken  part  in  it  with  the  praiseworthy  desire  of  improving  this 
branch  of  rural  economy.  It  is  one  of  the  few  in  which  we  are 
greatly  surpassed  by  the  French ;  their  fowls  are  plumper,  more 
delicate,  and  at  the  same  time  cheaper  than  ours.  We  should  be 
well  pleased  to  see  an  accurate  account  of  the  manner  in  which 
they  are  reared,  the  nature  of  the  food,  &c.  France  is  indeed 
pre-eminently  a  poultry  country;  the  small  proprietor-farmers  find 
it  a  branch  of  industry  well  adapted  to  their  limited  means.  The 
egg-produce  of  France  has  been  estimated  so  high  as  7000  to  8000 
miUions  annually — an  amount  so  enormous  that  if  the  eggs  were 
strung  together,  like  the  egg-beads  often  made  by  boys  in  this 
country,  the  chain  would  coil  twice  round  the  globe  1  A  large 
number  are  brought  over  from  France  to  this  country.    The  sup- 

{)ly  from  foreign  countries  altogether  is  about  130  millions.  Ire- 
and  produces  500  millions.  Great  Britain  900;  so  that  1530 
millions  annually  may  be  regarded  as  our  rate  of  consumption. 
At  the  rate'of  a  half-penny  each,  we  have  thus  an  expenditure  of 
upwards  of  «&3,000,000  annually  on  this  apparently  trifling  article. 
It  is  impossible  to  say  with  any  degree  of  precision  what  propor- 
tion of  this  is  to  be  ascribed  to  I^ndon.  Neither  are  we  in  a 
condition  to  mention  the  amount  of  contributions  from  Scotland 
to  the  London  mart ;  but  it  is  worth  while  to  notice  the  singular 
plan  by  which  eggs  used  to  be  transmitted  thither  from  Duimries 
before  railway  conveyance  was  known. 

Wholesale  egg-merchants  purchased  at  the  market  in  that  town,  and  con- 
veyed the  eggs  to  Carlisle  hy  a  species  of  land-carriage  requiring  skilful  pack- 
ing. A  layer  of  straw  was  placed  in  the  hottom  of  a  cart,  and  on  this  a  layer 
^^  ^gh  BO  closely  wedged  together  as  to  leave  no  openings  but  such  as  neces- 
sarily resulted  from  the  shape  of  the  eggs.    This  done,  another  stratom  of 
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straw  and  another  layer  of  eggs  succeeded ;  and  so  on,  until  the  hody  of  the  cart 
was  filled.  It  is  said  that  a  mass  thus  packed  is  so  firm  that  a  load  of  meal 
might  he  placed  on  the  eggs  without  breaking  them.  When  the  eggs  had 
been  brought  to  Carlisle  thus  packed  in  carts,  they  were  sold  to  other  dealers, 
who  conveyed  them  along  the  Newcastle  and  Carlisle  Railway  to  Newcastle  ; 
from  Newcastle  they  were  shipped  to  the  metropolis  by  steamers.  This 
^stem  has  necessarily  undergone  modification  consequent  on  railway  exten- 
uon.— (P.  3ia) 

We  cannot  follow  our  author  into  his  review  of  the  corn-trade 
of  Britain,  or  even  into  the  comparatively  restricted,  though  still 
extensive  subject,  the  daily  bread  of  London.  Now  that  ^'  good 
wheaten  bread''  is  regarded  as  one  of  the  indispensable  requisites 
of  life^  even  by  the  humblest  artisan,  it  is  obvious  that  the  con- 
smnption  of  wheat  in  the  metropolis  must  be  very  great.  But  we 
have  to  lament  here,  as  in  almost  every  other  instance,  the  want  of 

Srecise  information,  the  paucity  of  statistical  facts  in  which  any 
egree  of  confidence  can  be  placed.  It  it  certainly  surprising  that 
we  should  have  been  so  long  indiflferent  to  this  subject;  that  we 
should  be  left  to  grope  in  the  dark  where  we  might  nave  had 
abundant  light;  that,  in  regard  to  matters  of  the  most  vital  im- 
portance to  the  community,  we  can  so  seldom  affirm  of  a  single 
circumstance,  "  This  is  true.''  It  is  well,  however,  to  know  our 
defects,  of  which  we  now  seem  to  be  conscious ;  and  it  is  to  bo 
hoped  that  the  example  about  to  be  set  in  regard  to  the  principal 
features  of  agricultural  statistics,  will  lead  to  corresponding  mea- 
sures in  many  subordinate,  though  by  no  means  unimportant, 
branches  of  knowledge.  Without  further  remark  on  this  subject 
at  present,  we  take  leave  of  Mr  Dodd^s  interesting  and  useful 
work  with  the  following  extract  regarding  the  London  corn- 
trade: — 

Let  the  com  arrive  in  London  how  it  may,  nearly  all  the  sales  are 
effected  in  the  Com  Exchange.  This  great  mart  of  commerce  is  worth  a 
visits  even  on  the  part  of  those  who  have  no  immediate  interest  in  the  deal- 
ings ;  for  it  illustrates  a  definite  mode  of  conducting  important  departments 
of  commerce.  Externally,  the  Com  Exchange  presents  certain  Ionic  pre- 
tensions, in  its  six  columns,  its  comice,  and  its  entablature.  Within,  it 
presents  to  view  a  large  open  hall,  lighted  by  a  lantern  over  the  centre  ; 
around  the  hall  are  stands  or  counters  belonging  to  com-factors,  corn- 
merchants,  millers,  granary-keepers,  and  lightermen ;  but  the  chief  owners 
or  renters  are  com-factors,  who  act  as  agents  or  middlemen  between  buyers 
and  sellers.  The  sellers  are  mostly  farmers  who  have  home  produce  to  sell, 
and  merchants  who  have  received  shiploads  of  com  from  abroad ;  the 
purchasers  are  chiefly  millers,  who  buy  the  com  to  grind  it  into  meal  or 
flour,  and  dealers  or  speculators,  who  buy  to  sell  again  at  a  profit. 

A  busy  scene  it  presents  on  Mondays,  Wednesdays,  and  Fridays,  when 
the  corn-market  is  held.  Farmers,  millers,  merchants,  shippers,  speculators, 
granary-keepers,  lightermen,  factors — all  are  to  be  met  there ;  but  princi- 
pally factors^  millers,  and  speculators.    About  and  within  the  area  of  the 
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hall,  on  any  market-day  between  ten  o'clock  and  three,  we  may  see  from 
eighty  to  a  hundred  stands,  with  perhaps  eighty  to  a  hundred  groups  around 
them.  Most  of  these  stands  are  decked  with  small  wooden  bowls  and  canyass 
bags  containing  samples  of  the  corn  to  be  sold.  The  factor  has  a  desk,  at 
which  he  rapidly  transacts  the  book-entries  arising  out  of  the  day's  dealings. 
There  is  the  most  unquestioned  and  unquestioning  faith  in  the  probity  of  the 
factors  in  thb  respect,  that  the  bulk  of  each  purchase  will  correspond  in 
quality  with  the  sample :  the  very  existence  of  the  factorage  system  depends 
on  scrupulous  honesty  in  this  particular.  As  to  the  bargaining,  it  is  the 
same  here  as  elsewhere ;  the  chaffering  about  price  speedily  comes  to  an  end 
between  two  men  who  pretty  well  know  that,  even  if  so  inclined,  they  could 
not  easily  oyerreach  each  other.  The  purchaser  generally  gives  the  factor 
a  bill  at  one  or  two  months'  date  in  payment  of  the  com ;  and  the  factor 
accounts  for  the  proceeds  to  the  seller,  receiving  a  commission  for  his  trouble. 
The  sweepings,  after  each  day's  market,  constitute  a  nice  little  perquisite ; 
many  a  London  chanticleer  gets  his  dinner  therefrom. 

Driblets,  mere  driblets  of  com,  are  seen  at  Mark  Laiie.  A  stranger 
might  wonder  wherein  could  be  the  mighty  dealings  of  such  a  place,  seeing 
that  only  a  few  score  of  small  sample-bags  are  exhibited.  But  herein  is  one 
of  the  peculiarities  of  the  factor  or  salesman  system  r  the  salesman  need  not 
encumber  himself  or  his  stall  with  the  actual  com  to  be  sold  ;  he  requires 
only  a  sample  ;  the  bulk  may  be  in  a  ship,  or  in  a  dock,  or,  more  likely  than 
either,  in  a  granary. 

The  granaries  of  the  metropolis  are  necessarily  very  large,  and  the 
scene  of  important  commercial  operations.  The  owner  of  a  granary  may  or 
may  not  be  the  owner  of  any  of  the  com  stored  therein.  The  granary  system 
is  distinct  from  the  actual  purchase  and  sale  of  the  com ;  for  It  is,  in  fact,  a 
warehousing  of  the  com  until  required  to  be  sold.  The  granaries  are  strao- 
tures  six  or  seven  stories  in  height ;  some  will  contain  only  two  or  three  thou- 
sand quarters  of  com,  while  others  have  a  capacity  for  eight  or  ten  thousand. 
Along  both  banks  of  the  Thames,  from  Greenwich  in  the  east  to  Yauxhall 
in  the  west,  these  granaries  are  to  be  met  with,  but  most  numerous  about 
the  neighbourhood  of  Bermondsey  and  Shad  Thames.  While  threading  a 
path  through  this  strange  district,  amid  stores  of  homs,  hides,  skins,  guano, 
barrelled  provisions,  sea-biscuits,  and  multitudes  of  other  products  of  home  or 
foreign  origin,  we  cannot  fail  to  notice  the  granaries,  which  predominate  in 
height  over  the  other  buildings.  Since  the  repeal  of  the  Corn-laws,  and  the 
consequent  free  admission  of  corn  from  all  parts  of  the  world,  this  Ber- 
mondsey district  has  acquired  a  vastly  increased  amount  of  trade.  The 
granaries  and  steam-flour  mills  have  extended  on  every  side.  When  the 
ships  bring  their  loads  of  com,  the  granaries  are  resorted  to  as  safe  ware- 
houses, where  it  can  be  stored  until  required  for  sale  or  grinding.  The 
granary-keeper  tends,  and  tums,  and  screens  the  com ;  and  for  this  ser- 
vice, together  with  the  granary-rent  and  insurance,  the  owner  of  the  com 
pays  something  under  a  penny  a-week  for  each  quarter. — (P.  173.) 
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Ploughs  and  PIcyugking-MatcTtes. — At  the  monthly  meeting  of 
the  Highland  Society,  held  in  February  last,  the  Plough  became 
the  subject  of  discussion,  in  an  attempt  to  answer  the  question,  ^'  Is 
the  Plough,  as  at  present  constructed,  now  the  best  form  of  culti- 
vator?'' It  was  evident,  from  the  turn  the  discussion  took,  that 
the  principal  object  of  the  speakers  was  to  elicit  opinions  as  to  the 
comparative  merits  of  the  swing  on  Scotch,  and  the  wheels  on 
English  ploughs.  From  the  award  of  the  premium  at  the  Berwick 
Show  to  Howard's  English  plough,  public  attention  in  Scotland  has 
been  directed  to  its  peculiar  construction,  and  improvers  of  the 
plough  have  tried  to  ingraft  some  of  its  peculiarities  (which,  in 
fact,  are  those  of  English  ploughs  generally)  on  our  ordinary 
Scotch  ploughs.  Thus  we  have  heard  lately  of  patents  for  wheels 
to  be  attached  to  our  ploughs,  and  for  mould-boards  of  almost 
every  curve ;  most  of  them  agreeing,  however,  in  one  particular, — 
viz.,  a  greater  length  than  is  to  be  found  in  our  Scotch  mould- 
boards  generally. 

The  implement-maker  in  Scotland  who  appears  to  have  first  imi- 
tated the  English  ploughs  in  their  length  of  mould-board  was  Ponton, 
the  snccess  of  whose  ploughs,  both  at  the  exhibitions  of  the  Highland 
and  of  local  societies,  and  the  favour  which  it  gained  from  farmers  in 
different  districts,  induced  others  to  model  their  mould-boards  after 
the  same  pattern.  The  tendency,  therefore,  in  Scotland,  of  late 
years,  has  been  to  lengthen  the  mould-boards.  At  the  meeting  of 
the  Highland  Society  referred  to  above,  there  was  considerable  dif- 
ference of  opinion  expressed  as  to  the  advantage  of  wheels  to  the 
plough.  It  is  now  generally  admitted  that  wheels,  when  the  soil 
and  weather  are  dry,  render  the  draught  of  the  plough  much  less, 
and  are  a  decided  benefit  in  enabling  inexperienced  ploughmen, 
and  even  boys,  to  hold  and  guide  the  plough  with  ease.  Another 
advantage  they  possess,  is  in  causing  a  furrow  of  e(]|ual  depth  and 
width  to  be  turned  over  throughout  the  field,  quite  irrespective  of 
the  skin  of  the  person  holding  the  plough.  But,  on  the  other 
hand,  there  are  disadvantages  attending  their  use ;  for  we  are  told 
by  those  who  have  used  them,  that  after  the  slightest  shower  the 
wheels  become  clogged,  and  the  draught  is  thus  materially  increased. 

Howard^s  and  other  English  plou^is  are  constructed  to  turn  up  a 
square  furrow  and  lay  it  over  at  an  angle  of  45°,  so  that  the  largest 
amount  of  soil  is  turned  up  and  exposed  to  the  air  with  the  least 
power.  To  show  that  such  is  really  the  case  in  practice,  we  sub- 
join the  following  table,  constructed  from  experiments  made  on 
different  ploughs  at  a  ploughing-match ; — 
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The  first  six  were  in  the  same  field,  the  last  five  were  in  an  adjoin- 
ing ona  A  slight  glance  at  the  table  will  show  that  in  soils  of 
the  same  description,  and  fnrrows  of  the  same  size,  there  is  a  great 
difference  in  tne  expenditure  of  power,  arising  either  from  the 
want  of  experience  in  the  ploughman,  or  from  the  irons  not  bebg 
properly  set  Cast-metal  socks  are  generally  made  for  the  English 
ploughs,  of  such  a  form  as  to  cut  a  square  furrow*  However  well 
these  might  answer  in  soils  free  from  land-fast  stones,  they  are 
perfectly  useless  in  most  parts  of  Scotland  where  these  stones 
abound,  in  which  case  an  ordinary  sock  must  be  used.  A  great 
objection  found  to  English  ploughs  is  the  number  of  jomts  and 
complicated  machinery  which  are  about  them.  These  are  found 
necessary  for  the  adjusting  of  the  different  parts ;  and  besides  the 
difficulty  the  men  find  in  the  use  of  them,  they  are  very  apt  to  be 
put  out  of  order. 

At  the  meeting  of  the  Society  referred  to  above,  Mr  Scott, 
Craiglockhart,  made  some  most  judicious  remarks  regarding  plough- 
ing-matches.  He  said  that  the  work  executed  by  the  men  who 
carried  off  the  medals  at  these  matches,  though  suited  for  some  of 
the  poor  undrained  ground  in  the  upland  districts,  was  about  the 
worst  that  could  be  aevised  for  an  improved  system  of  cultivation. 
He  did  not  propose  to  do  away  with  ploughing-matches,  bat 
suggested  that  med^  should  be  awarded  to  the  makers  of  ploughs 
(in  addition  to  those  awarded  to  the  men)  which  are  best  adaptea  to 
perform  a  specified  description  of  work.  We  have  long  held  the 
same  opinion  regarding  plouffhing-matches.  We  consider  that  the 
kind  of  ploughing  encouraged  at  them,  however  well  it  might  have 
suited  many  of  the  soils  in  Scotland  in  their  unimproved  state,  and 
thus  been  profitable  to  the  farmer,  cannot  now  be  commended  for 
an  improved  system  of  agriculture.  We  do  not  wish  to  see  them 
done  away,  as  we  consider  that  they  are  an  opportunity  offered  for 
a  wholesome  rivalry  among  our  ploughmen,  if  their  exertions  were 
only  properly  directed,  as  suggested  by  Mr  Scott    Upder  pre- 
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sent  circnmstances,  in  engaging  a  servant,  we  consider  It  no  recom- 
mendation to  be  told  of  him  that  he  has  gained  a  premium  or  pre- 
miums at  ploughing-matches. 

We  were  surprised  that  not  the  slightest  allusion  was  made  at 
the  meeting  to  any  of  the  ploughs  improved  by  the  Marquess  of 
Tweeddale.  While  all  the  speakers  indicated  the  kind  of  plough- 
ing that  is  desiderated  at  the  present  time — while  some  complained 
that  the  two-horse  ploughs  mentioned  by  them  could  not  turn  over 
a  furrow  10  inches  deep  without  oppression  to  the  horses  (a  com* 
plaint,  we  may  mention,  joined  in  by  most  farmers) — not  one  in  the 
meeting  gave  the  least  hint  (though  we  are  sure  that  there  were 
many  present  who  were  aware  of  it)  that  there  was  really  such  a 
plough  in  existence  as  would  answer  the  purpose  for  which  they 
wanted  it — viz.,  the  "  Tester  Plough,"  which,  with  itscomijanions, 
has  produced  such  marvellous  results  on  the  farm  after  which  it  is 
named.  We  are  not  going  to  enter  into  the  merits  of  these  ploughs 
at  present ;  this  has  been  already  well  done  by  Mr  Stephens  in 
his  small  work  on  "  Tester  Deep  Land-Culture."  We  only  wish  to. 
direct  attention  to  the  subject,  as  it  did  appear  to  us  unaccountable 
that  not  the  slightest  allusion  should  have  been  made  to  the  sub- 
ject at  the  meeting  referred  to :  for  we  have  no  hesitation  in 
stating,  that  there  are  no  farm  implements  in  existence  which  give 
the  soil  such  a  thorough  stirring,  at  so  little  expense  of  labour  and 
money,  as  the  ploughs  of  the  Marquess  of  Tweeddale* 

The  Tweeddale  plough  will  turn  over  a  square  furrow  of  hard 
land  to  the  depth  of  15  inches  with  four  horses,  with  as  much  ease 
to  them  as  in  ordinary  ploughing.  And  where  the  land  has  been 
deep-ploughed  and  subsoil-trench-ploughed,  the  same  plough  can 
turn  over  a  furrow  15  inches  deep  with  two  horses.  And  any  one 
might  have  seen  it  drawn  with  ease  by  two  horses  last  autumn  on 
the  Marquess's  farm,  ploughing  up  the  potato  land  14  inches  deep 
for  wheat.  For  the  astonishing  results  obtained  by  the  deep  land- 
culture  at  Tester,  we  have  only  to  refer  our  readers  to  Mr  Stephens' 
work. 

We  have  the  greater  confidence  in  recommending  these  ploughs 
of  the  Marquess  of  Tweeddale,  as  they  are  a  solution  of  the  problem 
— '^  Wanted  an  implement  or  implements  which  shall  stir  the  soil^ 
mix  thoroughly  the  upper  and  lower  lajers,  turn  it  over  and  ex- 
pose it  in  the  best  form  to  the  ameliorating  influence  of  the  atmo- 
sphere." Nor,  in  his  attempts  to  solve  this  problem,  did  his  Lord- 
snip  allow  himself  to  be  led  awa^  by  any  preconceived  notions  of 
his  own,  as  to  what  is  termed  nne  or  beautiful  ploughing.  He 
aimed  at  perfection  in  ploughing,  as  all  practical  men  agreed  that 
the  particulars  detailed  in  the  above  problem  came  as  near  perfec- 
tion as  was  wanted.  Guided  by  his  own  common  sense  and  sagacity, 
he  adopted  that  as  his  rule ;  and  by  careful  observation  and  nume- 
rous experiments,  he  has  succeeded  in  bringing  his  ploughs  to  their 
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present  state  of  perfection.  What  he  found  wrong  in  the  forenoon, 
we  are  told,  he  corrected  in  the  afternoon.  Thus  are  we  indebted 
to  the  Marquess  of  Tweeddale  for  implements  which  enable  us  to 
perform  that  kind  of  ploughing  best  adapted  for  an  improved 
system  of  agriculture. 

There  is  one  thing  remarkable  about  the  mould-board  *of  the 
Tweeddale  plough,  which  is  worthy  of  being  mentioned  here.  If 
two  of  these  mould-boards  are  put  together,  their  perpendicular 
section  gives  an  exact  representation  of  the  perpendicular  section 
of  the  hull  of  the  new  Thetis  frigate.  This  coincidence  was  pointed 
out  to  the  Marquess  by  his  late  brother,  Lord  John  Hay,  one  of  the 
Lords  of  the  Admiralty.  The  Thetis  frigate,  it  may  be  remem- 
bered, was  built  with  a  view  to  speed,  and  was  distinguished  for 
her  fast  sailing.  She  was  exchanged  for  a  couple  of  gun-boats 
which  belonged  to  the  Prussian  government.  No  doubt  her  sail- 
ing powers  aepended  on  less  resistance  being  offered  to  the  waves; 
so  the  Tweeddale  plough,  from  its  mould-board  offering  less  resist- 
ance to  the  soil,  requires  less  power  than  any  other  plough  to  turn 
over  the  same  quantity  of  soil.  Thus  does  this  curious  coincidence 
show  in  a  stronger  light  the  truth  of  that  beautiful  metaphor  ex- 
pressed in  the  words,  '^  she  ploughs  the  deep." 

On  the  Exclusive  Use  of  Ouano. — ^From  the  very  favourable 
results  obtained  from  the  use  of  guano  and  other  portable  manures, 
and  the  high  price  of  grain  at  present,  some  gentlemen  have 
adopted  a  system  of  farming  which,  however  profitable  it  may  l)e 
in  the  mean  time,  is  sure  to  be  attended  ultimately  with  the  dete- 
rioration of  their  soil.  There  are  to  be  found  in  particular  dis- 
tricts proprietors,  who,  ignorant  of  the  details  of  farming,  and 
unwilling  to  give  that  attentive  oversight  so  necessary  to  its  suc- 
cessful prosecution,  have  thought  it  better  to  keep  no  animals  of 
any  kind  on  their  farms.  White  crops  only  are  grown,  the  tillage 
of  the  land  is  done  by  contract,  a  liberal  dose  of  guano  is  sown 
with  the  crop,  and  the  whole  is  rouped  off  standing.  For  the  last 
two  years  this  has  paid  well.  The  practice  has  been  followed 
principally  in  districts  where  there  is  a  demand  for  straw,  from  the 
number  of  dairies  established  unconnected  with  any  farms ;  and 
where  the  soil  is  unsuited  for  the  growth  of  green  crops,  two  white 
crops  are  raised  with  a  liberal  allowance  of  guano,  and  then  the 
field  is  sown  out  with  grass,  which  is  let  to  the  dairy-keepers  or 
graziers.  Of  course  such  a  system  could  only  be  pursued  where 
there  is  a  demand  for  the  straw. 

As  guano  and  other  portable  manures  have  really  some  most 
extravagant  admirers,  whom  no  arguments  will  convince,  we  will 
not  attempt  the  task  of  proving  to  them  the  injuriousness  of  the 
practice  referred  to  above,  but  will  simply  direct  their  attention 
to  the  effects  of  the  exclusive  use  of  guano  when  continued  for  a 
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time.  We  are  told  by  M.  Villeroy,  in  the  Journal  d'AgricuUwre 
Prabimu^  that  there  are  farms  in  Saxony  on  which  there  are  no 
animalsy  and  on  which  the  labour  even  is  hired,  and  no  manure 
but  guano  used.  This  has  been  continued  for  more  than  ten 
years ;  but  it  is  found  that  they  are  now  under  the  necessity  of 
increasing  the  quantity  of  ^ano  on  those  farms  where  it  has  been 
used  exclusively.  Where,  for  instance,  they  employed  about  3  cwt 
per  acre,  they  are  now  obliged  to  apply  about  4^  cwt.  to  produce 
the  same  results.  He  also  mentions  that  there  is  an  impression 
among  the  farmers  in  Saxony  that  guano  is  unsuitable  for  the 
growth  of  clover. 

The  above  fact  is  deserving  of  all  attention  from  farmers,  par- 
ticularly those  who  may  pursue  the  system  to  which  we  have 
alluded  before.  It  is  also  found  here  that  much  larger  doses  of 
guano  are  now  required  to  produce  results  equal  to  those  obtained 
when  guano  was  first  introduced  into  this  country.  This  majr  no 
doubt  arise  from  the  guano  now  used  being  of  inferior  quality ; 
but  we  do  not  think  that  there  is  such  a  difference  in  the  quality 
as  to  cause  such  a  disparity  in  the  results.  The  true  place  of 
guano  is  as  an  auxiliary,  not  as  a  substitute  for  the  ordinary 
manure  of  the  farm.  And  it  would  be  a  pity  if  this,  one  of  the 
principal  aids  to  fertility,  were  to  suffer  at  all  in  the  estimation  of 
farmers  by  its  injudicious  use. 

The  Mixing  of  Salt  with  Liquid  Manure. — In  a  former  Number 
of  the  Journal  we  directed  attention  to  an  experiment  of  M. 
Barral,  by  which  he  proved  most  satisfactorily  that  common  salt 
was  a  fixer  of  ammonia.  We  have  also  more  than  once  alluded 
to  the  important  place  it  is  yet  likely  to  occupy  among  the  saline 
substances  used  by  the  farmer.  In  Switzerland  it  is  now  almost 
the  universal  practice  to  mix  it  with  liquid  manure.  Its  value 
here  is  supposed  to  be  derived  from  its  property  of  fixing  ammo- 
nia ;  and  the  discovery  of  the  benefit  which  is  derived  from  mix- 
ing it  with  liquid  manure  was  quite  accidental,  and  deserves  to  be 
mentioned  in  this  place.  The  import  duty  on  salt  in  Switzerland 
is  very  high  and  oppressive — so  much  so,  as  in  all  such  cases  to  lead 
to  many  attempts  of  evading  the  vigilance  of  the  custom-house 
o£Bicer&  A  peasant  having  tried  to  defraud  the  authorities  by 
carrying  off  a  bag  of  salt,  was  discovered  and  pursued.  In  his 
anxiety  to  escape  the.  punishment  which  would  be  inflicted  on 
him  if  the  bag  were  discovered  about  his  prembes,  he  threw  it 
into  his  liquid-manure  tank,  where  he  was  sure  there  would  be  little 
chance  of  their  searching  for  it,  or  at  all  events  discovering  it 

Thinking  that  he  had  destroyed  his  liquid  manure,  before  using 
it  he  dilut^  it  with  water,  so  as  to  diminish  as  much  as  possible 
the  bad  effects  which  he  thought  would  be  derived  from  the  salt 
Great^  however,  was  his  surprise,  when  he  found  that  the  grass  on 
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that  part  of  the  meadow  watered  with  the  liquid  manure  in 
which  the  salt  was  dissolved,  was  both  more  luxuriant  in  its 
growth,  and  was  preferred  by  the  cattle  to  all  other  forage.    On 

S^rceiving  this,  the  experiment  was  repeated  with  the  same  result, 
ovemment,  also,  having  become  aware  of  it,  allows  unpurified 
salt  to  be  sold  at  a  cheaper  rate  as  manure  salt  This  is  generally 
the  refuse  of  the  salt-works,  containing  from  75  to  80  per  cent  of 
salt.  About  liV  Ih.  of  salt  is  used  for  every  22  gallons  of  liquid 
manure;  in  gravelly  dry  soils  a  larger  proportion  of  salt  is 
eniployed,  and  in  soils  naturally  damp  a  smaller  nroportion. 

In  soils  liable  to  suffer  from  drought,  on  dry  nill-sides,  salt  is 
employed,  after  being  first  mixed  with  earth.  Its  effects  are  most 
apparent  on  pease  and  leguminous  plants  of  every  kind,  on  roots, 
potatoes,  carrots,  and  ruta-bagas.  It  has  little  effect  on  clay  soils, 
excepting  when  drained.  In  some  districts  it  is  used  for  improv- 
ing the  quality  of  the  dung.  The  salt  is  first  mixed  with  earth, 
and  this  mixture  is  spread  on  every  layer  of  dung.  These  details 
on  the  use  of  salt,  communicated  by  M.  Fellem)erg,  are  worthy 
of  a  careful  consideration  from  farmers  of  all  countriea  We  do 
not  say  that  the  application  of  salt  directly  to  soils  in  this  country 
will  be  always  attended  with  as  beneficial  results  as  in  Switzerland; 
but  we  cannot  help  expressing  our  opinion,  that  the  value  of  salt 
as  an  ingredient  in  a  compost-heap  is  not  sufficiently  appreciated 
in  this  country.  And  the  practice,  alluded  to  by  M.  Fellenberg, 
of  mixing  salt  with  earth,  and  then  working  this  up  with  the 
manure  of  the  farm,  agrees  so  well  with  our  own  experience  that 
we  have  no  hesitation  in  recommending  it. 

Land-Braining.  By  John  Towers. — A  system  of  drainage 
adequately  carried  out,  if  also  founded  upon  sound  principles,  would 
prove  to  be  one  of  the  greatest  and  most  enduring  blessings  that 
could  be  conferred  u^on  agriculture,  and  the  public  consumers  of  its 
productions.  The  writer,  therefore,  feels  it  a  duty  to  offer  the  follow- 
ing suggestions,  having  been  convinced  by  repeated  inspections,  ex- 
tended over  a  great  breadth  of  country  in  East  Surrey,  that  although 
there  are  some  large  farms  and  extensive  estates  in  which  vast 
improvements  have  been,  and  continue  to  be,  effected  by  drainage, 
they  yet  must  be  considered  as  exceptions  only  to  a  rule  which 
ought  to  be  paramount  The  writer  repudiates  the  idea  of  being 
severely  critical,  as  he  is  aware  of  the  great  outlay  which  must 
attend  the  carrying  out  of  the  required  operations ;  but  when,  in 
each  extensive  waUc,  he  rarely  fails  to  detect  proof  positive  that 
something  of  great  importance  has  either  been  overlooked  or 
neglected,  and  which  is  required  to  develop  the  full  prolificity 
of  agricultural  land,  he  cannot  refrain  from  laying  before  the 
readers  of  this  Journal  some  of  those  glaring  results  which  could 
only  have  so  originated. 
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Now,  in  East  Surrey  there  are  thonsaads  of  acres  which  are 
sarcharged  with  water.  Thus^  for  instance,  that  very  extensive 
waste  called  Mitcham  Common  is  little  better  than  a  waste 
swamp,  impassable  in  a  wet  season,  and  in  its  best  state  producing 
furze  bushes,  and  a  miserable  turf  here  and  there,  scarcely  fit  to 
sustain  a  few  sheep.  The  earth  of  this  common — known  by  the 
term  Mitcham  loam — is  proverbially  excellent  in  horticulture, 
eagerly  sought  for,  and  sold  to  gardeners  at  a  high  price.  The 
Burface  produces  excellent  sphagnum  or  bog-moss,  a  plant  of 
great  utility  in  the  cultivation  of  foreign  orchids.  Were  its  hun- 
dreds of  acres  thoroughly  drained  and  deeply  cultivated,  the  quan- 
tities of  cereal  grains  and  other  crops  produoBd  would  be  enormous. 
In  its  immediate  vicinity  are  the  vilh^es  of  Merton  and  Harden, 
the  subsoils  of  which  are  also  soaked  with  water  at  no  consider- 
able depth,  all  of  which  could  be  floated  off  into  one  or  other  of 
the  rapid  streamlets  of  the  Wandle,  which  small  river  discharges 
itself  into  the  Thames.  In  the  lands  to  the  north  and  east  of 
Croydon,  the  soil  becomes  of  a  stiff  and  binding  quality,  in  which 
the  writer  has  frequently  seen  water  standing  in  the  shallow  fur- 
rows of  corn-fields,  with  a  thin  scale  of  ice  over  its  surface,  during 
the  partial  frosts  of  the  late  winter.  This  state  ought  not  to  exist; 
nor  will  the  agriculture  of  Britain  arrive  at  its  attainable  point  of 
productiveness  until  it  be  entirely  obviated.  It  has  been  proved 
that,  in  order  to  produce  bread-corn  in  the  greatest  perfection,  it 
must  be  deemed  essential  to  adopt  a  much  deeper  tillage,  or,  in 
other  words,  first  to  thoroughly  incorporate  the  surface  and  sub- 
soils to  the  full  depth  of  20  inches ;  and  then,  secondly,  to  lay  the 
drain  12  inches  deeper. 

An  experiment  upon  a  vast  scale,  so  conducted,  has  produced 
the  finest  crops  of  every  variety,  and  with  less  manure  than  is 
usually  supplied  by  those  farmers  who  are  content  with  the 
scratchings  of  the  surface  made  by  ordinary  ploughs  with  their 
heavy  compressing  soles.  It  is  perhaps  a  matter  of  indifference 
whether  the  above  thorough  pulverisation  and  incorporation  of 
soils  be  effected  by  the  steam  (mltivator  described  by  Talpay  or  by 
the  two  instruments  invented  by  the  Marquess  of  Tweedcude — the 
object  to  be  kept  in  sight  is,  the  marvellous  effects  that  would  be 
produced  and  maintained  for  years.  And  now,  in  order  to  close 
the  subject  by  an  appeal  to  observable  facts,  the  writer  further 
suggests  that  the  ditches  which  commonly  serve  as  bounds  to 
fields  and  roadways  might  be  made  to  subserve  as  guides  or  gauges 
for  the  disoovei^  of  the  position  of  stagnant  water  in  the  adjoin- 
ing lands.  If,  mstead  of  12  or  14  inches,  the  ditches  were  dug  to 
the  depth  of  2  feet  or  30  inches,  and  made  with  a  true  and  gra- 
dual fall  at  the  bottom,  the  inlet  and  flow  of  water  would  exhibit 
pretty  accurately  the  position  and  depth  wherein  the  drain-tiles 
ought  to  be  laid  to  secure  an  effective  outfall.    If  stagnant  and 
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fermenting  water  stand  in  the  shallow  ditch  of  12  to  15  inches 
depth,  it  may  be  concluded  as  certain  that  the  land  is  either  un- 
drained,  or,  if  drained,  very  inadequately  so.    On  the  contrary, 
upon  some  properties  not  remote  from  Croydon  and  Norwood, 
there  are  ditches  dug  a  yard  deep,  wherein  dear  water  flows 
freely,  and  delivers  itself  into  some  water-course.     Here,  and  in 
similar  cases,  the  existence  of  drainage  is  established,  though  the 
system  pursued  might  not  have  been  entirely  adequate.    In  one 
instance,  where  several  acres  of  land  have  recently  been  purchased 
by  a  farmer,  personally  known,  the  adjoining  ditches  have  been 
so  excavated  as  to  leave  no  doubt  of  their  perfect  efficiency.    The 
water  is  there  conveyed  into  the  main  course  from  the  lands 
adjoining,  and  flow  at  the  depth  of  4  feet,  in  a  state  of  complete 
purity,  supplying  in  its  course  a  small  pond,  useful  in  the  farm, 
and  also  where  sheep  could  be  washed  prior  to  shearing.     Such 
examples  of  foresight  and  energy  are  well  worthy  of  imitation. 

Hie  Farmer's  Bain-gauge.  By  John  Towers. — Allusion  to  an 
instrument  by  which  the  volume  of  rain  that  may  fall  in  any  particu- 
lar locality  may  be  measured  is  constantly  made  bjr  writers  of  me- 
teorological reports.  Monthly  notices  on  this  subject  recur  in  the 
article  on  ^^  The  Characteristics  of  the  Year  ]"  but  as  I  have  been 
taught  by  observation  that  little  dependence  can  be  placed  upon 
registers  of  any  phenomena  taken  in  various  places,  though  even 
not  widely  remote,  I  was  led  to  construct  an  instrument  by  which 
any  party  might  obtain  a  pretty  accurate  local  knowledge  of  the 
quantity  of  rain  that  had  fallen,  day  or  night,  within  a  certain 
period  of  time.  To  such  an  instrument  (the  cost  of  which  may 
be  under  five  shillings)  I  have  given  the  above  appropriate  title — 
*'  The  Farmer's  Eain-gauga" 

In  constructing  the  instrument^  I  took  for  a  standard  the  cubic 
inch  of  distilled  or  clear  rain-water,  the  weight  at  60**,  being  252i 
grains.  This  filled  to  the  neck  an  accurately-weighed  ounce  phial. 
The  level  of  the  water  was  marked  on  the  glass  by  a  sharp  file, 
as  were  also  the  ^th,  ^,  and  f  ths  of  an  inch.  These  volumes  are 
represented  decimally  by  the  fractions  .25,  .6,  and  .75.  The 
reader  who  is  desirous  to  construct  a  gauge  in  order  to  try  con- 
clusions for  himself,  is  recommended  to  commence  by  construct- 
ing such  a  measure,  by  which  a  bottle  to  receive  the  falling  rain 
may  be  graduated  upwards  from  1  to  60  or  more  cubic  inches, 
according  to  its  capacity.  The  one  I  now  use  contains  about  36 
fluid  ounces ;  but  I  would  prefer  a  "  Corbyn's"  quart  in  localities 
where  rain  generally  falls  in  considerable  quantities.  The  medi- 
cal glasses  of  pharmaceutical  chemists,  graduated  from  one  drachm 
to  four  ounces,  might  be  used,  because  the  half-ounce  or  four- 
drachm  measure  is  found  to  contain,  at  ordinary  temperatures, 
one  cubic  inch,  less  a  few  drops  only.  The  vessels  being  ready, 
a  square  funnel,  made  with  the  utmost  accuracy,  will  complete  the 
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mstrament.  Persons  in  general  make  use  of  a  round  funnel; 
but,  to  say  nothing  of  the  impossibility  of  "  squaring  a  circle,"  so 
much  inaccuracy  was  detected  in  its  products  that  I  was  con- 
strained to  adopt  the  square  form.  The  one  I  employ  measures 
exactly  8  inches  across  its  rim,  and  consequently  exposes  64  square 
inches  to  the  falling  rain.  It  is  made  of  tin  ;  but  zinc  is  to  be 
preferred,  because  that  metal  requires  no  paint,  and  is  not  liable 
to  decomposition  or  rust. 

In  fixing  the  gauge,  the  bottle  should  be  sunk  nearly  to  the 
level  of  the  ground,  because  it  is  self-evident  that  rain  falls 
upon  the  surface ;  and  in  order  to  obviate  inconvenience,  and  to 
secure  the  glass,  a  large  garden-pot  is  sunk  to  its  rim,  and  the 
bottle  is  placed  therein,  and  then  surrounded  by  soft  moist  sand,  a 
coating  which  protects  the  glass  and  keeps  it  steady.  The  situa- 
tion of  a  rain-gauge  is  a  consideration  of  no  little  moment  Many 
persons  would  be  apt  to  imagine  that  the  higher  it  was  placed  the 
more  truthful  would  be  its  report  The  fact  appears  to  be  directly 
the  reverse,  as  perhaps  will  be  made  to  appear  by  the  following 
nearly  literal  passages  from  Dr  Charles  Hutton's  Mathematical 
Dictionaryy  vol.  ii.  p.  279 : — 

^'  It  is  found  that  more  rain  is  collected  the  nearer  the  gauge 
is  placed  to  the  ground.  In  one  place  a  funnel  was  placed  above 
the  highest  chimney,  and  another  on  the  ground  of  the  garden 
belonging  to  the  same  house,  and  the  same  difference  was  found 
between  two  others  which  there  had  been  between  them,  when 
placed  at  corresponding  heights  in  different  parts  of  the  town. 
After  these  facts  had  been  sufficiently  ascertained,  it  was  thought 
proper  to  station  a  rain-gauge  at  a  much  greater  height — upon 
the  square  part  of  the  roof  of  Westminster  Abbey.  Here  the 
quantity  was  observed  for  a  twelvemonth,  the  rain  being  measured 
at  the  end  of  every  month,  with  a  corresponding  result.  Great 
precautions  were  taJ^en  to  prevent  loss  or  evaporation.'^ 

Comparisons  also  were  obtained  by  placing  a  gauge  on  the  top 
of  a  house,  and  another  below  the  top.  Three  tables  are  added, 
stating  the  results  per  month  of  each,  and  also  those  of  the  entire 
year :  whence  it  appears  that,  in  the  year  1766,  there  had  fallen 
below  the  top  of  a  house,  22.608  inches ;  upon  the  top,  18.139 
inches ;  and  upon  the  Abbey  top,  12.099  inches.  This  experi- 
ment was  repeated  in  other  places  with  the  same  results." 

In  order  to  avoid  perplexing  our  readers  with  the  various 
attempts  that  have  been  made  to  explain  the  causes  of  such  resultd, 
I  would  solicit  their  attention  to  tne  following  queries.  Do  not 
clouds  consist  of  an  infinite  number  of  watery  or  vapour  atcms? 
Are  they  not  in  an  electrical  condition,  which  renders  them  repul- 
sive of  one  another,  till  they  become  disturbed  by  the  earth's  sur- 
face, then  brought  into  an  opposite  condition  by  the  agency  of  in^ 
duction  ?  At  all  events,  prior  to  change  of  weather  these  vapours 
are  seen  to  coalesce,  enlaige,  and  frequently  become  visible  in  tha 

JOUENAIr— JULY  1856.  2  D 


888  THE  FARMERS^  NOTE-BOOK.— KO.  LIT. 

form  of  dark  or  black  rays  approaching  the  earth.  Attraction  and 
condensation  going  on  simultaneously,  the  nimbtis  or  rain-cloud 
forms,  a  shower  falls,  or  perhaps  a  close  and  continuous  rain  is 
established.  Electricity  is  the  great  agent,  and  it  acts  by  indue* 
tion ;  but  in  the  vast  laboratory  of  nature  its  operations  are  con- 
ducted upon- a  scale  too  grand  to  admit  of  complete  elucidation. 

Stack'Staihels. — ^We  have  often  been  astonished  in  travelling 
through  the  country  at  the  carelessness  and  untidiness  which  are 
displayed  about  the  stack-yards.  They  are  usually  unendoaed, 
and,  even  though  situated  at  the  side  of  a  public  road,  left  quite 
open  to  the  ravages  of  beasts — ^yea,  made  to  appear  most  inviting 
to  the  homeless  vagrant  from  the  quantity  of  loose  straw  lying 
about,  who  is  generally  not  slow  to  avail  himself  of  the  comfort- 
able bed  thus  offered  him.  Having  taken  up  his  position,  his 
match  is  struck,  his  pipe  lighted,  and  the  remainder  of  the  match 
thrown  carelessly  from  him.  No  wonder  that  next  morning  some 
stacks  are  found  to  be  on  fire ;  and  the  most  different  suspicions 
are  expressed  as  to  the  cause  of  the  fire.  Too  often  incendiarism 
is  blamed  for  what  would  have  been  prevented  had  the  farmer's 
property  been  better  protected.  And  we  consider  this  protection 
as  much  a  landlord's  duty  as  a  tenant's. 

But  that  tenants  do  not  take  that  care  of  their  own  property 
which  they  ought  to  do,  is  evident  from  the  few  stathels,  or  rick- 
stands,  which  are  to  be  foun^  in  our  stack-yards.  Those  stacks 
which  are  intended  to  be  kept  over  to  the  spring  and  summer 
months,  should  always  be  placed  on  stathels.  Those  who  have 
never  possessed  these  useful  articles  can  have  little  idea  of  the 
great  saving  of  labour  and  trouble  which  they  cause  in  harvest, 
and  the  immense  advantage  they  are  of,  in  preserving  thegrain  from 
wetness  and  vermin.  In  a  stack-yard  where  there  were  no 
stathels,  it  was  customary  to  keep  six  or  eight  wheat-stacks  dur- 
ing the  summer,  to  be  threshed  off  immediately  before  harvest. 
It  was  almost  impossible  to  calculate  the  loss  from  vermin  when 
the  grain  was  laid  on  the  barn-floor.  To  satisfy  the  curiosity  of 
the  farmer  one  season,' the  stacks  were  surrounded  by  boys  when 
they  were  being  removed  to  the  bam,  so  that  as  few  rats  and 
mice  as  possible  might  escape.  The  result  was  that  each  stack 
was  found  to  contain  from  300  to  700  mice,  besides  a  dozen  rats. 
The  grain  was  almost  unsaleable,  not  only  from  being  broken  by 
the  vermin,  but  particularly  from  the  quantity  of  dirt  which  it 
contained,  and  the  disagreeable  mossy  odour  which  it  bad.  All 
stacks  to  be  kept  over  to  summer  in  that  stack-yard  are  now 
placed  on  stathels ;  and  the  appearance  of  a  rat  or  mouse  in  any 
one  of  them,  when  threshed,  is  an  exception.  To  test^  however, 
the  benefit  of  good  stands  for  several  seasons,  a  stack  built  on  the 
ground  has  been  left  standing  during  the  summer,  beside  one  on 
a  stathel,  and  then  both  were  threshed  on  the  same  day,  due  pre- 
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cautions  being  taken  that  the  vermin  of  any  would  not  escape 
from  the  first  threshed  to  its  neighbour.  It  has  invariably  been 
found  that,  while  the  mice  were  numerous  enough  in  the  stack 
built  on  the  ground,  there  was  scarcely  one  to  be  found  in  the 
other.  One  great  advantage  of  stathels  is,  that  even  though  ver- 
min may  get  into  the  stacks,  they  offer  a  favourable  opportunity 
to  terriers  and  cats  for  watching  for  their  prey,  when  it  tries 
to  make  its  escape  from  the  stack  for  water,  and  thus  its  in^ 
crease  is  prevented  This  is  particularly  the  case  with  rats ;  and 
though  mice  may  exist  much  longer  without  water,  and  thus  have: 
less  occasion  to  leave  the  stack,  still  there  are  times  when,  in 
showing  themselves  at  the  bottom  of  the  stack,  they  are  unex- 
pectedly seized  upon  by  their  watchful  enemy. 

Many  farmers  object  to  the  use  of  stathels  from  their  great  ex- 
pense. It  is  true  that  those  made  entirely  of  iron  are  expen- 
sive, but  not  more  so  than  can,  in  most  cases,  be  repaid  even  the 
first  year,  where  the  stacks  are  kept  till  summer.  £ut  there  are 
many  cheaper  kinds — ^those,  for  instance,  made  of  stone  pillars 
and  wooden  framework.  A  set  of  pillars  of  stone,  wrought,  can 
be  got  for  from  6s.  to  10&  in  the  districts  where  they  are  made, 
and  the  framework  will  vary  from  15&  to  30s.,  according  to  the 
kind  of  wood  of  which  it  is  made.  Some  object  to  the  use  of 
wood,  from  its  speedy  decay  in  being  so  much  exposed  dur- 
ing the  summer  months.  We  can  only  say  that  the  farmer  who 
exposes  his  stathels  to  the  weather  is  himself  to  blame  for  their 
decay,  for  they  are  very  easily  protected  by  straw  with  very 
little  trouble.  But  there  are  many  who  would  prefer  them  made 
in  a  portable  form,  so  that  whenever  the  stacks  are  threshed  they 
may  be  removed,  and  laid  carefully  past  under  cover.  The  b^t 
we  have  seen  of  this  de-  ^V 

scription  is  one  constructed 
by  J.  S.  Hepburn  of  Col- 
quhalzie,  Auohterarder, 
which  has  received  hon- 
ourable mention  at  some 
of  the  exhibitions  of  the 
Highland  Society.  By 
the  kindness  of  Mr  Hep- 
bum  we  are  enabled  to 
publish  the  following  de- 
scription of  it : — 

^*  The  portable  hexa- 
gonal rick-frame  is  very 
simple,  consisting  of  a 
pair  of  stretchers,  AB, 
extending  across  its  dia- 
meter, upon  which  the  four  half*diagonal  bars  C  D  are  Rpliced  by 
a  level  on  the  ends  D,  the  outer  ends  of  all  the  diagonals  being 
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balf-<shecked  to  receive  the  outer  bars  of  the  frame  AC,  B  C, 
C  C,  which  are  half-checked  to  correRpoDd.  The  interior  bars 
are  spliced  upon  the  diagonals  in  a  similar  manner.  A  pair  of 
hasps  and  staples  a,  a,  securely  bind  the  two  halves  of  the  frame 
together  upon  the  pillars,  and  they  are  easily  taken  separate,  and 
put  under  cover  when  not  in  use. 

''  My  frames  are  made  of  small  larch  slit  through  the  middle, 
the  pair  of  main  bars  10  feet  long,  3}  inches  broad,  and  3i  or  3| 
thick ;  the  outer  bars  5  feet  long,  6  inches  broad,  and  3  inches 
thick,  the  interior  smaller." 

Salt  Spring  of  Nauheim, — The  extent  of  country  occupied  by 
the  cold  and  hot  springs  of  central  Germany  possesses  a  very  in- 
teresting geology,  as  well  as  an  imperishable  fame  for  the  restora- 
tion and  preservation  of  health  to  invalids.  Yearly,  thousands 
resort  to  those  springs,  to  drink  them  and  to  bathe  in  them,  for 
the  cure  of  many  complaints ;  and  few  leave  them  with  disap- 
pointed minds.  On  the  contrary,  those  who  have  visited  them  for 
that  purpose  are  ever  willing  to  return  to  their  charming  locali- 
ties for  recreation  alone,  freedom  from  care,  and  the  real  enjoyment 
of  animal  life.  It  would  be  a  pleasing  taak  to  depict  the  attractions 
peculiar  to  the  locality  of  each  spring ;  but  the  subject  would  be 
too  extensive  and  varied  for  such  a  cursory  notice  as  this ;  so  we 
propose  to  confine  our  observations  to,  perhaps,  the  most  remark- 
able of  them  all — ^namely,  the  Salt  Spring  of  Nauheim. 

Geologically,  the  most  famed  of  the  salt  springs  of  Germany, 
whether  hot  or  cold,  are  situate  in  the  new  red  sandstone  forma- 
tion, which,  in  the  arrangements  of  modem  geology,  finds  itself  in 
the  mesozoic  group,  secondary  formation,  and  triassic  system,  which 
is  the  oldest  of  three  periods  comprehended  in  the  secondary 
period.  The  beds  immediately  overlying  the  Zechstein  or 
magnesian  limestone  on  the  continent  of  Europe,  form  themselves 
naturally  into  a  tripartite  group,  to  which  the  name  of  the 
"triassic  system"  has  been  applied.  The  system  consists  of 
three  group — ^the  Bunter  sandstein  (variegated  sandstone),  the 
Muschelkalk  (mussel-chalk),  and  the  Eeuper  (variegated  marls). 
(1.)  The  variegated  sandstone  is  in  three  states,  having  sometimes 
a  white  colour,  but  more  frequently  red,  blue,  or  green.  The  lower 
portion  is  a  fine-grained  solid  sandstone,  sufficiently  compact  to 
form  a  ^ood  buUding-stone.  The  upper  strata  are  incoherent, 
and  pass  into  an  earthy  clay,  containing  gypsum.  The  intermediate 
portion  is  compact,  but  its  structure  is  conglomerate,  and  it  is  used 
for  making  millstones.  (2.)  The  mussel-chalk  is  a  compact  lime- 
stone, of  a  grev  or  greenish  colour,  and  commonly  contains,  in  great 
abundance,  tne  remains  of  shells,  and  fragments  of  radiated 
animals  and  fishes.  It  lies  conformably  upon  the  variegated  sand- 
stone.   It  is  in  three  states :   the  upper  portion  consists  of  com- 
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pact  limestone  bands;  the  intermediate,  a  yellowish  coloured 
limestone,  alternating  with  thin  bands  of  gypsum,  and  contains  a 
considerable  quantity  of  rock-salt ;  and  the  lower  portion  is  occa* 
sionally  a  bituminous  rock,  which  emits  a  fetid  disagreeable  odour 
when  rubbed.  (3.)  The  variegated  marls  lie  conformably  upon  the 
mussel-chalk.  They  consist  of  a  numerous  series  of  mottled  marls,  of 
red,  greenish,  grey  or  blue  colour,  passing  into  black  slaty  clays  and 
fine-grained  sandstones.  Throughout  this  series,  common  rock-salt 
and  gypsum  are  abundant,  but  the  organic  remains  of  animals  are 
extremely  rare.  Of  plants,  a  considerable  number  are  preserved 
in  some  localities,  ana  these  indicate  a  wide  departure  from  the 
flora  of  the  carboniferous  period. 

This  geological  system  occupies  a  considerable  part  of  the 
surface  of  central  Germany.  It  extends  from  Baden-Baden  in 
a  straight  line  on  the  west,  by  Darmstadt,  Frankfurt,  Hesse- 
Cassel,  to  the  principality  of  Lippe ;  and  on  the  east  from  Baden, 
in  a  curved  line  by  EUwangen,  Bamberg,  Meiningen,  Merseburg, 
and  Bernberg.  This  great  surface  is  only  broken  in  Darmstadt 
by  trap,  and  in  the  Clausthal  by  the  old  red  sandstone.  It  is 
traversed  in  a  north-west  direction  by  the  mountain-range  of  the 
Taunus,  the  highest  point  of  which,  the  Feldberg,  reaches  to  the 
height  of  284!8  feet  above  the  sea.  This  mountain-range  divides 
the  geological  country  under  consideration  into  two  great  basins 
or  plains,  the  one  on  the  north  being  watered  by  the  Lahn,  and 
the  other  on  the  south  by  the  Main.  The  plain  from  the  Rhine 
to  the  foot  of  the  Taunus  mountain  consists  of  a  deep  deposit  of 
rich  clay,  mostly  gravel,  or  gravel  and  sand.  Its  undulating  surface 
is  of  the  most  pleasing  description,  and  occupied  by  the  most 
celebrated  watering-placea  It  is  embellished  by  the  most  varied 
foliage.  Its  general  elevation  is  about  600  feet  above  the  sea. 
From  the  summit  of  the  Feldberg  mountain — which  may  be  very 
nearly  reached  in  a  carriage,  and  entirely  on  horseback — is  displaved 
a  magnificent  panorama  of  the  Bergasse  on  the  one  hand,  and  of 
the  I^hn  country  on  the  other;   in  the  former  of  which  are 

Grceived  the  towns  of  Homburg,  Frankfurt,  Darmstadt,  Heidel- 
rg,  Mayence,  Bingen,  Wiesbaden,  Soden,  and  numerous  villages; 
and  in  the  latter,  Schweinfurt,  Fulda,  Marburg, — and  rendered 
interesting  by  the  ruined  castles  of  Koenigstein,  Falkenstein, 
Kronberg,  Friedberg — and  dense  forests  clothe  the  mountains, 
while  a  richly  cultivated  country  is  seen  on  the  plains.  The 
sunrise  from  the  top  of  the  Feldberg  is  only  excelled  in  glory  by 
that  from  the  Rigiberg  in  Switzerland. 

This  new-red-sandstone  group  finds  a  counterpart  in  England. 
Wherever  the  magnesian  limestone  occurs  in  that  country,  its  edges 
are  seen  covered  up  by  an  extensive  series  of  a  yellow  and  red 
arenaceous  bed,  alternating  with  red,  green,  or  blue  marls,  which 
are  rarely  fossiliferous,  and  which  often  contain  common  rock-salt  in 
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great  abandance,  associated  with  crystals  of  g^sum.  This  red 
sandy  rock  wants  conformability  with  the  formation  of  more  ancient 
-date  on  which  it  reposes.  "It  appears  to  have  been  deposited," 
says  Mr  Ansted,  "  over  most  of  the  rocks  in  the  central  part  of 
England,  long  after  they  had  been  formed,  and  even  after  subter- 
ranean disturbances  had  tilted  and  displaced  them ;  and  it  is 
easily  recognised  filling  up  the  valleys  and  covering  the  plains, 
but  rarely  reaching  to  any  great  height,  and  for  the  most  part 
very  little  disturbed  from  its  original  horizontality.  Owing  to  the 
nature  of  the  alternating  marls  and  gypsum  of  the  series  of 
strata,  the  vegetable  soil  arising  from  its  disintegration  is  extremely 
fertile ;  and  in  the  greater  part  of  Devonshire,  in  the  valley  of 
the  Severn,  and  yet  more  strikingly  in  the  agricultural  districts  of 
Warwickshire,  Staffordshire,  and  Cheshire,  many  peculiarities  may 
be  observed  characterising  this  formation."  "  It  is  in  Cheshire," 
continues  Mr  Ansted,  "  the  southern  part  of  Lancashire,  and  the 
northern  part  of  Shropshire,  which  together  form  an  extensive 
and  rich  plain,  watered  by  the  Dee,  the  Mersey,  and  the  Weaver, 
-that  the  uppermost  beds  of  the  new  red  sandstone  are  chiefly  de- 
veloped ;  and  by  a  minute  examination  of  these  beds  and  those 
of  Warwickshire,  the  saliferous  marls  have  been  identified  with 
the  uppermost  strata  of  the  foreign  Triassic  system.  The  whole 
district  abounds  with  salt  springs,  which  are  more  especially 
plentiful  in  Cheshire ;  and  in  that  county,  also,  there  occur  ex- 
tensive masses  of  rock-salt  in  a  solid  state,  their  total  thickness 
amounting  to  not  less  than  sixty  feet.  .  •  .  The  whole  of  the 
upper  new  red  sandstone,  as.  exhibited  in  England,  bears  evident 
marks  of  its  marine  origin,  even  if  the  occurrence  of  so  large  a 
quantity  of  salt  associated  with  it  did  not  place  the  matter  beyond 
a. doubt."*  The  great  distinguishing  feature  between  this  for- 
mation in  Germany  and  England  is,  that  in  England — the  great 
middle  division — the  mussel-chalk  group  is  entirely  awanting; 
and  the  new  red  sandstone  is  not  conformable  with  the  strata 
upon  which  it  reposes. 

Besides  these  countries,  the  new-red-sandstone  formation  is  to 
be  found  in  considerable  extent  in  Europe,  on  the  left  of  the 
Khine,  in  Rhenish  Bavaria,  in  France,  in  Switzerland,  the  Tyrol, 
Upper  Austria,  Gallicia,  and  Hungary .-f" 

Common  salt  is  found  in  nature  in  four  states,  from  which  it 
is  manufactured  for  use ;  one,  in  large  masses,  named  rock-salt. 
Rock-salt  does  not  appear  to  possess  any  determinate  elevation 
upon  the  surface.  It  is  worked  at  Wieliczka^  in  Poland,  at  a 
depth  of  860  feet  beneath  the  surface,  and  the  rock  has  not  yet 
been  bored  through,  though  mined  for  many  centuries  ;  and  at 

*  An8ted*8  Geologiff  vol.  L  p.  288. 

t  Se«  Oeciogical  Map  of  Europe,  oonBtracted  by  A.  Keith  Johnaton. 
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Hallein,  near  Saltzburg,  at  an  elevation  of  3300  feet  above  the 
sea.  This  mineral  is  not  deposited  in  a  geological  stratum,  but 
rather  in  lenticular  masses,  of  very  variable  extent  and  thickness, 
placed  alongside  of  each  other  at  equal  distances,  and  interposed 
between  the  courses  of  the  other  formations. 

Common  salt  also  occurs  intermixed  with  other  rocks.  Thus 
at  Arbonne,  in  Savoy,  the  rock  is  a  mass  of  saccharoid  and  anhy- 
drous gypsum,  imbued  with  common  salt,  which  is  extraeted  by 
lixiviation,  after  which  the  gypsum  remains  porous  and  light. 
This  saline  rock  of  Arbonne  is  at  an  elevation  of  7200  feet  above 
the  sea,  in  the  region  of  perpetual  snow.  Common  salt  is  also 
obtained  from  salt  springs.  It  has  been  noticed  that  salt 
springs  issue  in  general  from  the  upper  portion  of  the  saliferous 
strata,  principally  from  the  saline  clay  marls.  Cases,  however, 
occur  where  they  are  not  accompanied  by  rock-salt,  and 
where  the  whole  saline  matter  is  derived  from  the  marls  them- 
selves, which  thus  constitute  the  only  saliferous  beds.  The 
origin  of  salt  springs  is  not  difficult  to  be  accounted  for.  When 
such  saliferous  beds  lie  conformably  upon  the  strata  of  an  adja* 
cent  mountidn-range,  the  rain  which  descends  from  the  upper 
part  of  the  mountain  finds  its  way  by  gravity  towards  the  plain 
below,  and,  in  descending,  carries  along  with  it  as  much  of  the 
salt,  whether  from  the  rock  or  saliferous  beds,  as  it  can  dissolve, 
and  its  power  of  solution  is  as  2.82  to  1  of  salt  But  the  greatest 
mine  of  salt  is  the  ocean,  of  which  it  constitutes  about  one-thirtieth 
part  of  its  weight,  and  is  pretty  evenly  diffused  through  its 
waters.  The  specific  gravity  of  sea-water  is  1035 ;  but  a  specimen 
examined  by  Dr  Ure,  from  the  Bed  Sea,  was  as  high  as  104<3. 

Had  the  saliferous  solutions,  thus  brought  down  by  the  rain 
from  the  sides  of  the  Taunus  mountains  to  the  plains  on  each 
side,  been  left  undisturbed  in  their  hidden  subterranean  strata, 
the  most  famed  brunnens  of  Germany  would  have  had  compara- 
tively no  existence.  The  waters  would  have  remained  pent  up 
in  their  dark  and  mineral  casements,  unknown  and  unused.  The 
piercing  of  Artesian  bores  released  them  from  their  forced  imprison- 
ment, and,  impelled  by  a  force  proportioned  to  the  altitude  of  the 
head  pressure,  they  have  since  poured  forth,  with  an  unintermit- 
tent  stream,  a  precious  health-restoring  beven^e,  the  sale  of  which 
has  enriched  the  inhabitants  of  those  plains  with  a  wealth  surpass- 
ing in  value  the  fruits  of  their  rich  and  cultivated  soil.  The  bores 
were  made  from  130  to  700  feet  in  depth,  and  each  has  brought 
up  to  the  surface,  and  even  higher,  waters  vairing  considerably  in 
composition  and  temperature.  Chemical  analysis  has  shown  that 
these  waters  contain,  as  might  have  been  expected  from  the 
geology  of  the  strata  from  which  they  spring,  chiefly  salts  of 
soda,  and  most  commonly  common  salt,  varying  in  quantity  from 
0.925  grains. in  a  pint  of  water,  as  at  Schwalbach,  to  143  grains^ 
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as  at  Hambarg,  They  also,  abound  in  carbonates;  so  that  the 
quantity  of  carbonic  acid  in  a  pint  of  water  held  in  solution,  and 
set  free  after  the  head  pressure  of  the  spring  had  been  released, 
varies  as  much  as  from  4.91  cubic  inches  at  Kreutznach,  to  48.64 
cubic  inches  at  Homburg.  The  temperature  of  the  waters  varies, 
in  the  hot  springs,  from  80"*  Fahr.,  at  Schlangenbad,  to  158^  at 
Wiesbaden ;  and,  in  the  cold  springs,  from  48°  Fahr.,  at  Kreutz- 
nach,  50°  at  Homburff,  and  from  59°  to  76*=*  at  Soden. 

On  approaching  Nauheim  by  the  railway  from  Frankfort  to 
Dresden,  we  look  down  upon  it  from  the  station,  which  is  on  a 
high  embankment.  The  small  town  stands  at  the  base  of  the 
Taunus  mountains  on  a  plain  of  rich  ground,  ornamented  with 
treea  The  most  remarkable  objects  which  at  once  arrest  your 
attention  are  a  number  of  long,  high,  dark-looking  erections,  of  a 
very  artificial  and  temporary  appearance,  standing  parallel  to  each 
other.  You  cannot  conjecture,  and  could  never  discover,  what 
they  are  meant  for,  while  you  are  certain  they  were  never  intended 
to  ornament  the  neighbourhood  of  the  town,  for  more  unseemly 
objects  can  hardly  be  imagined.  When  informed  that  they  are 
connected  with  the  salt-works  of  the  place,  you  still  cannot  com- 
prehend how  such  uncouth  things  should  be  used  in  the  making  of 
salt  or  any  other  material.  On  descending  the  road  from  the  station 
towards  the  town,  a  magnificent  column  of  water  soon  comes  into 
view,  if  it  be  playing  to  its  height  at  the  time.  This  water-work 
is  confined  within  a  square  wooden  sewer,  the  side  of  which  to  the 
road  is  open.  This,  in  fact,  is  the  salt-spring  which  supplies  the 
brine  from  which  the  salt  is  manufactured  here,  and  which 
alone  renders  the  place  attractive  to  strangers ;  for  it  certainly  is 
a  wonderful  phenomenon.  A  spring  of  salt  water,  obtained  by  an 
Artesian  bore,  had  long  been  used  here  for  the  manufacture  of 
common  salt,  and  it  still  plays  immediately  behind  the  column  re- 
ferred to,  throwing  up  a  small  jet  of  3  or  4  inches  in  diameter  to 
the  height  of  about  12  feet.  It  was  suggested  that  a  bed  of  rock- 
salt  would  be  found  in  the  strata  below,  and  search  was  made  for 
it  by  boring  to  the  depth  of  600  feet,  when  the  attempt  was  given 
up  as  hopeless.  Shortly  afterwards  a  slight  shock  of  earthquake 
disturbed  the  subjacent  strata,  and  suddenly  released  a  body  of 
water,  which,  on  rushing  up  the  bore,  elevated  itself  into  a  beau- 
tiful column  of  18  inches  in  diameter,  to  the  height  of  60  feet,  and 
has  continued  to  do  so  ever  since.  The  great  force  of  such  a 
column  of  water  rushing  upwards,  causes  the  air  to  mix  with  it 
largely,  and  to  furnish  it  with  a  top  of  white  dense  foam,  render- 
ing it  into  the  similitude  of  the  pistil  of  a  gigantic  flower,  sur- 
mounted with  a  display  of  beautiful  white  pollen.  The  colunm 
does  not  play  to  its  entire  height  at  all  times,  being  mostly 
kept  down  by  means  of  an  iron  cover  of  a  conical  shape,  from 
under  which  the  water  escapes   in  large   iron   pipes  to    the 
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odd-looking  structures  referred  to.  These  structures  are  at 
a  little  distance  from  the  column,  in  a  large  field,  in  parallel 
rows,  at  some  distance  from  each  other.  There  are  six  of 
them,  each  some  hundred  yards  in  length,  from  30  to  40  feet  in 
height^  according  to  the  slope  of  the  ground  upon  which  Uiey 
stand,  and  in  breadth  about  35  feet  at  the  base,  tapering  to  about 
18  feet  at  the  top.  They  are  composed  of  a  framing  of  wood  upon 
a  basement  of  low  stout  pillars  of  masonry.  The  brine  is  pumped 
up,  by  means  of  steam,  into  a  tower  at  the  upper  end  of  each 
structure.  From  the  tower  the  brine  flows  along  a  trough  of  wood, 
placed  horizontally  upon  the  top  of  the  framing,  each  side  of  the 
trough  being  pierced  with  small  holes,  into  which  are  inserted 
short  tubes,  with  small  stop-cocks,  for  emptying  the  trough  of 
brine  by  a  succession  of  drops  from  the  cocks.  The  brine  falls 
drop  by  drop  upon  a  thicket  of  thorn  branches,  laid  in  succes- 
sion from  the  bottom  to  the  top  of  the  framing.  In  dropping 
through  the  deep  thicket  of  thorns,  the  brine  at  length  reaches 
the  bottom,  which  is  shaped  in  the  form  of  a  trough,  ^ong  which 
it  runs  to  the  lower  end,  from  which  it  is  conveyed  in  large  iron 
pipes  under  ground  to  the  next  structure,  where  the  brine  is 
again  pumped  into  a  tower,  and  subjected  to  the  same  process 
of  filtration,  until  it  has  dropped  through  all  the  six  structures; 
from  the  last  of  which  it  is  conveyed  in  pipes  to  large  reser- 
voirs, where  it  remains  ready  for  the  boiling-house.  The  use  of 
these  structures  is  simply  to  expose  the  brine  to  the  air,  with  a 
large  surface,  which  it  does  in  dropping  from  branch  to  branch  of 
the  thorns  from  a  considerable  height,  through  six  successive  fil- 
trations,  in  order  to  get  rid  of  as  much  water  as  possible  by  evapo- 
ration, before  the  tedious  and  expensive  process  of  boiling  is 
resorted  to.  Evaporation  is  most  active  in  summer,  from  May  to 
August^  but  the  process  is  carried  on  for  about  two  hundred  and 
thirty  days  in  the  year.  The  evaporation  is  about  13  imperial 
gallons  in  twenty-four  hours  from  every  square  foot  of  surface. 
The  brine,  as  it  comes  from  the  jet»  has  a  specific  gravity  of  about 
1010,  which  is  low;  and  the  filtration,  or  graduation,  as  it  is 
called,  raises  it  to  ll^O,  thereby  increasing  the  proportion  of  salt 
in  it  from  7^  to  22  per  cent.  In  the  course  of  the  filtration  the 
thorns  become  incrusted  with  gypsum,  coloured  buff  with  oxide 
of  iron,  and  when  they  are  much  so,  in  the  course  of  years, 
they  are  renewed  with  fresh  thorns.  The  boiling-pans  are  shallow, 
and  made  of  iron,  and  placed  over  fumace&  As  the  brine  becomes 
stronger  by  evaporation  in  the  pans,  more  graduated  brine  is 
added  from  the  reservoirs  until  crystals  of  salt  make  their  appear* 
ance,  when  the  supply  is  stopped,  and  the  panful  boiled  off.  To 
render  the  salt  purer,  the  brine  is  run  off  the  first  pan  into  a 
second,  in  which,  as  the  ciystaLs  fall,  they  are  gathered  towards 
the  side  of  the  pan,  and  from  thence  are  lifted,  with  cullender 
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shovels,  into  conical  baskets  of  willow,  of  4  feet  in  height.  The 
baskets  are  then  set  upon  their  apex  in  a  stove,  in  which  the  heat 
is  kept  up  to  120°  or  ISO""  Fahr. ;  and  when  sufficiently  diy,  the 
salt  is  stored  away  in  the  warehouses. 

The  salt  thus  obtained  is  by  no  means  pure>  having  only  fix>m 
94  to  98  per  cent  of  chloride  of  sodium.  The  chloride  of  magne* 
sium  or  bittern  deteriorates  salt  very  much,  imparting  to  it  a  Utter 
taste,  and  occasioning  a  considerable  loss  of  weight.  As  a  means 
of  purification,  in  some  places  the  strongest  brine  is  poured  over 
ropes,  placed  vertically,  and  when  an  incrustation  of  2^  inches  is 
effected,  the  crystals  are  broken  off  and  gathered  up.  The  purifi- 
cation may  then  reach  as  high  as  99.46  per  cent.  The  process  of 
the  ropes  will  do  as  much  work  in  seventeen  hours  as  five  or  six 
days  of  the  pan,  the  salt  being  also  purer,  though  at  a  sacrifice  of 
quantity.  At  Catwyck,  in  Holland,  the  bittern  is  melted  out  by 
washing  in  water,  while  the  salt  is  not  affected.* 

The  uses  of  salt  are  well  known ;  but  still  many  may  be  sur- 
prised at  the  many  ways  in  which  it  is  used.  "  Besides  its  vast 
utility  in  seasoning  food,"  says  M'CulIoch,  "  aud  preserving  meat, 
both  for  domestic  consumption  and  during  the  longest  voyages, 
and  in  furnishing  muriatic  acid  and  soda^  salt  forms  a  glaze  for 
coarse  pottery,  by  being  thrown  into  the  oven  where  it  is  baked ;  it 
improves  the  whiteness  and  clearness  of  glass ;  it  gives  hardness 
to  soap ;  in  melting  metals,  it  preserves  their  surface  from  calci- 
nation, by  defending  them  from  the  air,  and  is  employed  with 
advantage  in  some  assays;  it  is  used  as  a  mordant,  and  for 
improving  certain  colours;  and  enters  more  or  less  into  many 
other  processes  of  the  arts.  Many,  contradictory  statements  have 
been  made  as  to  the  use  of  salt  as  a  manure.  IVobably  it  may  be 
advantageous  in  some  situations,  and  not  in  others.''  -f- 

Nauheim  is  a  neat  small  town,  containing  a  population  of  1424. 
Its  salt-spring  is  stated  to  produce  17,000  cwt  of  salt  annually. 
It  has  a  Curaaaly  with  a  garden  and  band  of  music,  a  table-d'hSte, 
a  large  reading-room,  a  good  inn,  and  an  establishment  of  baths 
for  cold  and  hot  bathing,  for  such  invalids  as  a  strong  saline  bath 
is  suited  to.  It  has  some  good  shops,  a  large  space  for  promenading, 
and  in  the  immediate  neighbourhood  is  a  large  beautiful  lake,  in 
which  boating  and  angling  may  be  enjoyed. 

♦  See  Ure's  DkL  oftks  -4rtt— Salt.         t  M'Culloch's  dmmereial  DicU—SALr. 


397 


REPORT  BY  A  COMMITTEE  of  th«  SYNOD  of  ANGUS  and  MEARNS 
▲s  TO  AGRICULTURAL  LABOURERS.* 

The  committee  appointed  to  investigate  the  condition  of  agri- 
cultural  labourers  witnin  the  bounds  of  this  Synod,  having  circu- 
lated a  series  of  queries,  have  now  the  satisfaction  of  reporting  the 
valuable  information  which  thej  have  received  in  consequence  of 
these  queries  having  been  replied  to  bj  all  the  parochial  clergy. 

In  order  that  the  Synod  may  more  distinctly  appreciate  the  im- 
portance of  that  class  in  society  to  which  our  investigation  refers, 
we  pray  that  it  ma^  be  remembered  that,  according  to  the  last 
census,  there  are  within  the  counties  of  Forfar  and  Kincardine 
7915  male  and  female  outdoor  agricultural  labourers,  and  6226 
male  and  female  indoor  agricultural  labourers.  As  domestic 
servants  and  shepherds  are  not  included  in  this  enumeration,  it 
follows  that  within  the  bounds  of  the  Synod  there  are  13,141 
labourers  engaged  in  agriculture:  of  tnese  10,160  are  males, 
and  2981  females. 

Their  mere  numbers  afford  a  very  imperfect  idea  of  their  im- 
portance as  members  of  the  community.  To  them  is  committed 
a  vast  amount  of  valuable  property,  the  continued  value  of  which 
is  mainly  dependent  on  their  honesty,  care,  and  kindness.  If 
i^orant  of  the  laws  of  animal  health,  or  not  conscientious  in  the 
discharge  of  their  duties,  how  disastrous  must  be  the  result  to 
the  12,158  horses,  as  well  as  to  the  18,432  milch  cows  committed 
to  their  care.  K  unskilled  or  immoral,  what  an  effect  must  ensue 
on  the  produce  of  the  650,790  acres,  the  tillage  of  which  is  per- 
formed by  them.  If  they  be  not  good  and  faithful  servants,  how 
great  a  source  of  discomfort  and  loss  must  they  be  to  the  132 
landed  proprietors,  and  to  the  3497  farmers  within  our  bounds. 
If  they  he  not  Ghxl-fearing  men  and  women,  how  deplorable  their 
influence  within  each  of  our  parishes. 

To  institute  careful  inquiry  into  their  moral,  educational,  and 
physical  condition,  is  thus  manifestly  the  duty  of  the  Church,  and 
the  interest  of  all.  We  rejoice  that  the  Synod  is  now,  after  no 
small  labour,  in  possession  of  much  trustworthy  information. 
Those  portions  of  it  which  could  be  exhibited  in  a  tabular  form 
have  been  arranged  by  our  convener  in  eleven  tables,f  appended  to 
our  Beport,  and  calculated  to  be  useful,  we  believe,  by  exhibiting 

*  Though  presented  by  a  Committee  of  Synod,  and  generally  approred  of  by  the 
Synod,  tide  Beport  most  not  be  regarded  as  in  erery  sentiment  and  expression 
sanctioned  by  the  Synod.  It  is  the  production  of  the  Committee's  CouTener,  who 
alone  is  responsible  for  its  publication. — D.  £. 

t  Table  1 1th,  referring  to  edncation  and  morals,  is  not  here  published.  It  will  be 
printedi  howoTer,  and  sent  to  the  clergy  within  the  Synod.— D.  £. 
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at  a  dance  the  moral  and  social  condition  of  our  parishes.    Of  this 
we  give  a  single  specimen. 

Beading  these  tables  continnonsly,  we  learn  that  in  the  parish  of 
Brechin  there  are  197  men  hired  as  farm-servants,  7  boys  under  16 
years  of  age,  20  female  out-workers,  73  female  domestic  servants, 
10  jobbing  men  on  day's  wages,  4  old  men  unfit  for  agricultural  or 
jobbing  labour ;  that  of  these  classes  66  live  in  the  houses  of  their 
masters,  86  in  separate  houses,  90  in  bothies ;  and  that  the  houses 
for  their  accommodation  are  too  few,  and  not  favourable  to  the 
preservation  of  health  and  decency. 

The  total  numbers  of  the  respective  classes  concerning  which  we 
have  returns  from  76  parishes  and  2  quoad  sacra  districts*  are  as 
follows :  6837  hired  men,  1480  boys  under  16,  1789  female  out- 
workers, 2397  domestic  servants,  1483  jobbing  men  on  day's 
wageSy  423  y>ld  men  unfit  for  agricultural  or  jobbing  labour. 

In  regard  to  the  old  men  there  is  a  mistake  in  the  figures  from 
the  Presbytery  of  Dundee.  They  refer  to  old  men  "  useful"  instead 
of  '^  unfit"  for  agricultural  labour.  Shepherds  also  are  included  in 
the  figures  relatmg  to  Lochlee.  The  conclusions  drawn  from  the 
above  numbers  can  be  little  affected  by  these  misapprehensions  of 
the  objects  of  our  inquiry,  which  relates  exclusively  to  agricultural 
labourers,  and  female  servants  domiciled  with  farmers. 

The  first  question  suggested  by  these  figures  has  a  most  im- 
portant bearing  on  rural  economy.  Is  there  in  the  counties  of 
Forfar  and  Kincardine  an  adequate  supply  of  agricultural  labourers? 
We  think  there  are  grounds  for  believing  that  for  several  years  this 
has  been  verging  towards  a  mtnimumj  and  that  the  increased  dimi- 
nution caused  by  emigration  and  war  may  soon  result  in  serious 
Iiublic  inconvenience.  We  point  to  this  fact ;  we  would  remind 
anded  proprietors  and  farmers  that  this  district  was  lately  visited 
by  agents  from  Van  Dieman's  Land  desirous  of  exporting  thither 
agricultural  labourers,  and  ofiering  tempting  inducements ;  and  the 
exhortation  we  would  address  to  our  rural  gentry  and  farmers  is 
thisj  Instantly  seek  to  arrest  the  further  deportation  of  agricultural 
labourers  by  increasing  their  comforts,  improving  their  dwellings, 
and  evincing  a  more  lively  and  Christian  interest  in  all  that  affects 
their  wellbemg. 

We  direct  special  attention  to  the  fact  of  there  being  within  the 
province  only  423  old  men  unfit  for  agricultural  or  jobbing  labour. 
From  this  shall  we  infer  that  agricultural  toil  is  so  exhausting  to 
the  human  frame  that  few  of  those  engaged  in  it  see  old  age  ?  or 
that,  so  soon  as  they  attain  to  it,  they  are  forced  into  the  towns  by 
those  to  whom  they  are  no  longer  useful,  but  for  whom,  and  often 
for  slender  remuneration,  they  have  expended  the  very  pith  of  their 

•  English  readers  may  reqoire  to  be  informed  that  snch  disfcriets  are  those  assigned 
to  Chapels  of  Ease,  and  separated  from  parishes  only  for  eoclesiastioal  purposes. 
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prime  ?  The  adoption  of  either  alternative  is  painful,  and  suggests 
that  somewhere  there  is  grievous  failure  in  Christian  duty.  How 
unnatural  that  state  of  society  in  which  there  are  hardly  any  old 
men  1  And  yet  we  find  that,  out  of  76  parishes  reported  on,  there 
are  no  less  than  18  in  which  there  is  not  a  single  old  man  fit  for 
rural  labour!  We  are  persuaded  that  it  is  cruelly  impolitic  to 
drive  aged  men  from  their  family  hearths  and  accustomea  haunts ; 
on  invincible  grounds  of  Christian  philanthropy  we  claim  for  them 
more  kindly  consideration ;  and  bein^  aware  of  a  considerable  and 
growing  diminution  in  the  number  of  houses  for  cottars,  we  declare 
our  belief  that  the  so-called  policy  of  this  procedure  may  be  reason- 
ably questioned,  and  that  in  many  instances  it  is  mere  short-sighted 
selfishness.  To  be  cruel  is  always  wrong,  and  never  can  be  per- 
manently expedient 

This  brings  us  to  the  consideration  of  the  nature  and  amount  of 
house  and  bothy  accommodation  for  rural  labourers. 

In  a  very  large  proportion  of  our  parishes  the  number  of  houses 

is  insufficient.      The  minister  of reports,*  "  There  is  an  un* 

doubted  want  of  healthful  houses  for  hired  and  jobbing  labourers. 
In  point  of  fact,  there  is  a  great  lac^  of  houses  of  any  hind  for  our 
agricultural  labourers.'^ 

Another  of  the  brethren  declares  that  in  his  parish  "  there  is  not 
a  single  unoccupied  house ;  so  that  persons  desirous  to  marry  must 
migrate,  unless  lucky  enough  to  secure  the  house  of  some  one 
leaving  the  parish.'' 

Of  course,  if  there  be  not  houses  for  their  accommodation,  the 
number  of  rural  labourers  must  go  on  diminishing;  and  our  farmers 
will  become  more,  and  more  dependent  on  the  supply  of  labour  from 
the  towns  in  their  vicinity.    In  short,  the  large-farm  system,  accom- 

Eanied  by  the  reduction  of  cottar  houses  and  the  abolition  of  small 
oldings,  has  been  carried  to  an  excess  which  is  injuriously  afiecting 
our  whole  system  of  rural  economy.  When  the  policy  of  proprietors 
is  to  have  few  houses  on  their  lands,  they  naturally  become  careless 
as  to  the  proper  conservation  of  what  they  have  resolved  to  de- 
stroy. 

This,  undoubtedly,  is  one  cause  of  the  miserably  defective  accom- 
modation for  rural  labourers.      According  to  the  report  from  the 

parish  of ,  (and  it  is  a  fair  sample  of  the  state  of  matters  in  the 

great  majority  of  our  parishes),  ^'the  house  of  an  agricultural 
iabourer  usually  consists  of  two  small  apartments,  with  a  dark  niche 
between  called' a  pantry.  It  is  generally  damp  and  unventilated 
(unless  in  those  cases  where  the  Band  of  time  nas  made  ghastly 
fissures),  and  unlathed.  I  do  not  believe  that  our  agricultural 
labourers  are  less  healthy,  but,  on  the  contrary,  more  so,  than  the 

*  The  Dames  of  ministen  and  pariflhes  were  alluded  to  without  reaerve  when  this 
Beport  w««  read  to  the  Synod,  but  are  now  left  blank  for  obvioua  reasons.    . 
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mechanics  of  our  lar^e  towns;  but  this,  assuredly,  is  not  to  be 
attributed  to  the  dwellings  they  inhabit,  but  to  the  more  salubrious 
nature  of  their  employments,  and  to  their  more  sober  habits." 

To  this  we  must  add  that  we  are  in  possession  of  evidence 
proving  that  many  live  in  single  rooms  barely  6  feet  high,  the 
Boor  being  of  clay  full  of  holes,  the  roof  of  rotten  thatch,  through 
which  rain  often  pours,  and  the  walls  of  stones,  turf,  or  earth, 
pervious  to  every  wind.  To  see,  as  we  have  often  seen,  a  husband 
and  wife,  with  several  children,  living  in  such  a  miserable  crib  is 
repugnant  to  every  right  notion  of  what  is  due  to  a  human  being ; 
and  we  are  indignant  when  contrasting  it  with  the  superior  accom** 
modation  provided  for  cattle  and  horses. 

In  almost  all  our  parishes  there  are  some  such  shameful  dwellings. 
One  of  the  reporters  gives  some  most  painful  details  of  the  scenes 
witnessed  in  such  houses  when  the  inmates  are  assailed  by  linger- 
ing disease.  Another  exclaims,  ^^  Health  and  decency  I  Think  of 
one  apartment,  which  in  many  instances  has  only  a  clay  floor, 
serving  for  parlour,  kitchen,  bea*room,  nursery,  and  hospital  I" 

The  bothy  accommodation  is  often  still  more  objectionable  than 
that  provided  for  the  married  labourer.  As  there  are  comfortable 
cottages,  so  are  there,  no  doubt,  comfortable  bothies,  but  of  these 

the  number  is  notoriously  small.  The  minister  of has  furnished 

us  with  a  sketch  of  those  in  his  parish,  and  with  a  fidelity  which 
cannot  be  disputed. 

'^  On  entering,  four  bare  walls,  never  plastered,  present  them- 
selves. Casting  the  eye  upwards,  you  can  generally  see  the  sky 
through  the  slates,  if  it  be  fair  above,  otherwise  you  may  also  feel 
its  influences.  Floor  there  is  none.  On  the  earth,  where  the 
floor  should  be,  is  most  commonly  a  hack-stodcj  an  axe,  and  a 

auantitv,  sometimes  a  large  one,  of  hag  or  brushwood,  which  is 
be  fuel  used.  Two  or  three  rude  forms  or  long  narrow  stools,  a 
meal-chest  or  two,  a  brose-cap,  milk-flagon,  and  spoon,  constitute 
the  entire  furniture.  The  beds,  bare,  black,  and  hard-looking,  are 
the  most  uninviting  couches  one  could  well  conceive.  The  bed- 
clothes in  colour  very  much  resemble  the  potato-sacks  I  have  seen 
in  the  field. 

^^  I  call  at  noon.  The  lads  are  making  dinneiw-brose,  of  course 
— ^brose  for  ever  I  There  is  no  spare  cap  or  spoon  for  a  stranger. 
In  the  midst  of  such  comfortless  accommodation  a  sense  of  degra- 
dation hangs  about  myself  while  I  begin  to  talk  to  them  of  the» 
value  of  piety,  and  urge  them  to  self-culture,  and  observance  of 
religious  duties.  I  know  that  reli^on  is  fitted  for  the  very  lowest 
as  well  as  the  richest,  and  that  no  circumstances  prevent  the  recep- 
tion of  her  choicest  blessings ;  but  somehow  I  cannot  help  think- 
ing that  exhortations  to  family  or  private  devotion  in  sucn  places 
must  appear  very  much  like  mockery,  or  manifestly  useless.  The 
consequences  are  not  to  me  matter  of  wonder.    The  lads  get  out 
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as  soon  as  possible.  Instead  of  spending  the  evening  there  in  self- 
cultiyation,  they  go  to  visit  a  companion,  or  sweetheart,  or  any* 
thing  rather  than  remain/' 

As  a  pendant  to  the  above  graphic  description,  we  think  it 
right  to  quote,  from  the  report  of  the  same  minister,  the  followmg 
remarks  upon  an  insalubrious  indecency  common  in  all  our  parishes, 
and  a  sad  proof  of  the  deficient  sensibility  to  be  expected  from  the 
inmates  of  such  dwellings  as  we  have  been  describing :  '^  Many 
cottages — indeed  the  most  (^  them,  and  not  a  few  farm-houses — ^as 
yet  know  nothing  of  the  luxury  of  a  privy.  Our  parish  school 
has  nothing  of  the  kind  beyond  the  banks  of  the  river.  Every- 
thing with  the  children  and  youth  of  the  place  is  quite  natural ; 
but  1  donH  mean  to  say  that  my  people  are  indecent,  or  that  our 
place  is  pre-eminently  filthy.  Only  they  cannot  help  it,  and  the 
river  sweeps  away  all  our  refuse  to  the  ocean." 

Having  reported  such  facts,  we  are  justified,  we  conceive,  in 
declaring  that  the  g^eat  waut  of  our  rural  districts  is  healthful 
homes  for  the  labouring  classes,  and  in  recommending  an  imme- 
diate reduction  in  the  number  of  bothies,  and  the  improvement  of 
those  permitted  to  remain.  Bothies  being  such  as  they  are,  it  is 
pitiable  to  think  of  the  pernicious  effects  on  their  no  less  than 
2170  inmates,  especially  tne  boys;  and,  we  grieve  to  add,  upon 
the  many  married  men  who,  for  reasons  of  misgudged  expediency, 
choose,  or  are  obliged,  to  leave  their  families  in  the  neighbouring 
towns,  while  they  themselves  submit  to  the  want  of  all  domestic 
comfort  by  residing  in  bothies.  This  is  one  of  the  many  evils 
arising  from  paucity  of  houses,  .and  demands  the  immediate  atten- 
tion of  those  interested  in  rural  affairs.  How  can  the  children  of 
fathers  living  in  bothies  be  trained  up  under  the  eye  of  their 
fathers?  And  if  the  children  of  ploughmen  do  not  live  in  the 
country,  where  shall  we  get  a  supply  of  agricultural  labourers  ? 
In  answer  to  a  remonstrance  against  placing  a  married  man  in  a 
bothy,  we  have  known  a  farmer  reply  to  his  minister,  ^'  It's  all 
true,  sir,  but  I  have  not  another  hole  to  put  him  in."  This  great 
evil  originates  in  that  deficiency  of  house  accommodation  of  which 
we  have  said  so  much. 

The  ^in  this  quarter)  new  and  in  every  way  undesirable  system 
of  bothies  for  female  agricultural  labourers  is  to  be  traced  to  that 
diminished  supply  of  labour,  to  which  also  we  have  directed  atten-. 
tion.  Speaking  of  such  labourers,  the  minister  of  —  observes : 
«*  It  is  deeply  to  be  regretted  that,  from  tlie  want  of  house-work 
for  young  women,  they  should  in  their  unmarried  days  have  to 
pass  through  an  ordeal  of  temptation  from  which  very  few  come 
ont  unscathed.*'  We  need  not  point  out  how  greatly  that  tempta- 
tion will  be  increased  by  numbers  of  youn^  women  living  together 
in  bothiesL  and  in  an  unnatural  manner  dissevered  from  the  home 
cirde,  ana  its  in  general  most  gracious  and  humanising  influences. 


402  BEPORT  ON  AGRICULTURAL  LABOURERS. 

The  growing  tendency  to  employ  females  in  the  often  rough  labours 
of  the  farm  is  also  traceable  to  the  diminished  numbers  of  the 
people  living  in  the  country ;  which  we  specially  notice  as  an  indi- 
cation of  the  change  perceptible  in  the  mode  of  conducting  the 
operations  of  husbandry,  ana  destined  to  produce  very  important 
results. 

Amid  so  much  that  is  cheerless  it  is  gratifying  to  be  able  to 
add  that  many  of  the  brethren  report  an  evident  improvement  in 
cottages  as  well  as  in  bothies ;  but  we  are  astonished  to  be  informed 
that  even  in  some  improved  bothies  the  men  have  not  separate 
beds.  We  take  the  liberty  of  saying  that  a  ploughman  has  at  least  as 
much  need  of  a  separate  lair  as  has  any  animal  on  the  farm  I  We 
also  regard  with  much  interest,  and  recommend  to  our  brethren, 
the  plans  lately  published  by  the  Society  for  Improving  the  Con- 
dition of  Agricultural  Labourers,  and  which  has  been  so  much 
indebted  to  the  benevolent  zeal  and  intelligence  of  a  minister 
within  our  Synod.  The  bill  of  Mr  Dunlop,  for  facilitating  the 
erection  of  houses  for  the  working  classes,  is  an  important  measure 
to  which  we  solicit  attention. 

The  nature  of  the  bouse  accommodation  for  agricultural  labour* 
ers  is  closely  connected  with  the  manner  in  which  they  are  hired 
as  servants.  Engaged  at  feeing-markets,  they  very  often  never 
see  their  future  home  till  their  arrival  at  it  on  the  term-day.  If 
thev  only  had  the  prudence  to  examine  their  destined  dwellings, 
and  to  insist  on  their  being  decently  comfortable,  a  change  for  uie 
better  would  instantly  ensue. 

As  to  the  feeing-markets,  we. find  considerable  diversity  of 
opinion  among  the  brethren.  Some  denounce  them  as  '^  slave* 
markets,^'  equally  degrading  to  masters  and  servants ;  while  others 
have  nothing  to  object  to  them  save  that  they  lead  to  drunken* 
ness,  and  foolish  expenditure  of  hard-earned  wages.  Some  object 
to  interfere  with  them  on  the  ground  of  aversion  to  meddle  with 
the  question  of  wages,  which,  thev  seem  to  think,  can  only  be 
known  by  the  competition  of  a  public  market.  It  is  certain  that 
the  subject  is  of  more  difficult  adjustment  than  many  imagine ;  and 
as  to  the  evils  chargecf  upon  these  markets,  we  conceive  that 
many  of  them  are  mere  sigtis  of  the  deteriorated  condition  of  die 
farm-labourer,  the  market  being  simply  the  place  where  it  is 
strikingly  exhibited. 

It  is  obvious,  however,  that  when  a  man  is  looked  upon  as  a 
mere  working  animal,  and  he  is  engaged  by  a  master  lookmg  only 
to  thews  and  sinews,  the  transaction  is  mutually  degrading. 
Certificates  of  character  (the  writers  of  which  should  be  conscien- 
tious from  duty  as  well  as  from  interest),  and  also  of  church-mem- 
bership, ought  to  be  invariably  demanded  by  the  master ;  while 
be,  on  the  other  hand,  should  be  prepared  to  show  that  the  houses 
provided  for  his  servants  are  commodious  and  in  good  condition.* 
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We  see  no  reason ,  moreover,  why  farm-servants  should  be  hired 
differently  from  domestic  servants ;  and  we  have  been  famished 
with  proof  that  advertising  for  ploughmen  has  been  the  means  of 
snppl  ving  a  superior  class  of  servants  to  those  adopting  this  recently 
introduced  mode  of  making^known  their  wants. 

The  feeing-market  for  Forfar  being  on  a  Saturday,  we  are  of 
opinion  that  much  Sabbath  desecration  and  domestic  inconvenience 
may  be  avoided  by  its  being  held  on  another  day  of  the  week. 

As  to  the  religious  and  educational  condition  of  agricultural 
labourers,  candour  constrains  us  to  say  that  it  is  not  so  bad  as 
might  have  been  anticipated  from  their  unfavourable  circumstan-* 
ces.  Their  manners,  it  is  true,  are  not  by  any  means  refined; 
many  of  them  are  coarse  and  profane  in  their  language ;  the  inter- 
course of  the  sexes  leads  to  illicit  amours ;  and  at  a  feeing-market, 
and  on  New-Year's  Day,  there  is  considerable  intemperance.  Still, 
bearing  in  mind  where  they  live,  and  how  much  they  are  neglected, 
it  is  astonishing  that  their  vices  are  not  more  notorious.  Their 
religious  knowledge,  it  must  be  owned,  is  limited ;  and  we  believe 
that  the  experience  of  many  of  us  is  that  of  the  minister  of*  , 
who  re{>ortSy  "Their  education  has  been  very  limited j  to  read 
with  facility  is  far  from  an  universal  acquirement.  Their  morals 
are  good ;  but  I  am  not  certain  that  the  peculiar  doctrines  of  the 
Gospel  are  distinctly  comprehended  by  all,  or  that  its  ordinances 
are  assiduously  observed  by  all." 

Irregular  attendance  at  school  till  perhaps  their  twelfth  year ; 
becoming  herds  at  that  early  age,  and  often  at  a  distance  from 
their  parents,  and  in  the  families  of  careless  masters ;  transference 
to  the  bothies  some  three  years  later, — all  this  constitutes  such  an 
education  and  training  as  would  be  desired  by  those  wishing  the 
people  to  perish  for  lack  of  knowledge.  It  is  persevered  in  from 
custom,  selfishness,  and  want  of  reflection.  To  counteract  it,  we 
urge  the  adoption  of  measures  to  rouse  the  too  often  dormant 
moral  and  mental  susceptibilities  of  ag^cultural  labourers  in  gene- 
ral, and  of  the  bothy  inmates  in  particular.  We  exhort  our 
brethren  to  devote  to  them  the  most  assiduous  attention,  to  visit 
them  in  their  bothies,  and  to  abandon  the  common  custom  of  for- 
mally addressing  them  in  the  farm-houses.  Such  as  it  is,  the 
bothy-man  prefers  seeing  his  minister  in  the  bothy ;  and  his  occa- 
sional visits  there,  his  friendly  conversation,  and  earnest  admoni- 
tions, have  a  humanising  influence  on  the  atmosphere,  physical  as 
well  as  moral;  and  we  have  known  several  instances  of  youne 
men  becoming  communicants  in  consequence  of  what  they  heard 
fi^m  the  minister  in  the  bothy. 

While  as  Christian  ministers  it  is  our  special  duty  faithfully,  and 
without  respect  of  persons,  to  proclaim  the  saving  truths  of  the 
glorious  Gospel  of  tne  blessed  God,  we  fear  that  we  must  confess 
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that  we  have  not  been  sufficiently  bold,  earnest,  and  persevering 
in  telling  liuidlords,  factors,  and  fanners  what  religion  and  sel^ 
interest  require  them  to  do  in  ameliorating  the  mental,  moral,  and 
physical  condition  of  the  labouring  classes.  Let  us  now  exert 
ourselves  to  keep  alive  and  increase  the  better  state  of  feeling 
recentlj evinced  on  their  behalf;  and  while  reprobating  the  coarse 
and  shallow  utilitarianism  which  regards  their  imnrovement  as  only 
a  question  of  animal  enjoyment,  let  us  not  thinJk  it  beneath  us  to 
inquire  into  the  domestic  capabilities  of  ^'  huts  where  poor  men 
lie ;  ^'  to  ask  how  their  scanty  wages  may  be  increased ;  to  suggest 
schemes  of  provident  economy ;  and,  above  all,  instantly  to  do 
something  for  the  increase  of  the  means  of  training  females  in 
those  womanly  virtues^  and  in  that  knowledge  of  common  things^ 
the  want  of  which  often  renders  cottaee-homes  so  remarkable  n>r 
folly,  dirt,  and  discomfort.  The  dark  diadow  of  the  mothers  rests 
upon  their  children ;  and  no  great  improvement  in  the  condition  of 
the  rural  labourer's  family  can  be  expected  until  his  wife  be  more 
conspicuous  than  now  she  is  for  the  possession  of  cheerful  piety 
and  skilful  devotion  to  household  duties.  Entertaining  these 
opinions,  we  regret  to  conclude  our  report  with  the  statement  that 
in  the  oynod  of  Angus  and  Meams  there  is  a  want  of  female 
schools,  of  which,  however,  we  cannot  state  the  precise  number. 

In  name  and  by  appointment  of  the  Committee  on  Agri- 
cultural Labourers. 

Dayid  Esdaile,  Convener. 
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CONDITION  OF  AGRICULTURAL  LABOURERS  IN  THE  8TN0D  OF 
ANGUS  AND  MEARNS. 
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26 

12 

35 

8 

6 

85 

12 

60 

Inadequat*,  with  few  aceptioni. 

Tealing,    .       . 
Total.  .       . 
Arbroath. 

86 

29 

9 

36 

85 

8 

47 

55 

61 

BfioMty  adtqnate,  and  fcTommble. 

loto 

253 

393 

370 

304 

114 

407 

888 

470 

1 

Arbirlot,   . 

88 

30 

70 

31 

96 

5 

38 

102 

40 

Arbroath, . 

11 

6 

4 

6 

0 

0 

14 

7 

0 

Barry, 

bi 

0 

4 

14 

12 

0 

SO 

24 

10 

BolBelent.                  '                 -  .          - 

CamoutiU, 

CarmyUle, 

151 

34 

S3 

47 

27 

7 

84 

YarynipeoMileltagamL 

GuthrUi.    .       . 

28 

16 

4 

8 

14 

6 

87 

86 

16 

Nol enough;  genwally IkTomble. 

6 

2 

4 

4 

4 

4 

InwkelUor.      . 

129 

26 

65 

50 

26 

5 

86 

108 

103 

Adequate  for  Jobbing  men ;  ecanty  for  fomflies;  | 

Kinnell,    .       . 

67 

11 

12 

21 

6 

1 

24 

43 

89 

More  needed ;  aometimee  damp  and  oonflned ;  one 

KIrkden,   .       . 

26 

13 

10 

14 

10 

0 

24 

22 

87 

Limited,  and  often  not  good.         [bothy  a  model 

Lonan,      . 

28 

6 

18 

15 

7 

2 

24 

52 

0 

Ptobride. .       . 

72 

4 

25 

37 

20 

8 

0 

76 

86 

Vigeani,  SI,     . 
Total,  .       . 

179 

29 

21 

46 

75 

75 

828  171 

225 

421 

169 

34 

303 

525 

254 

OENEBAL  RESULT. 

PRnBTTBEIBH 

i 

J 

l| 

l| 

1 

1 

i 

lil 

! 

1 

1 

FORPAR  pRBaBYTCRT, 

S03 

366 

197 

38. 

814 

6S 

756 

410 

1 

429   < 

1025 

106 

886 

400 

145 

43 

648 

647 

S96   ! 

FoRoouir    -     Do. 

1747 

433 

388 

701 

484 

148 

1087 

780 

287 

Mbioui           Do. 

1156 

961 

807 

306 

167 

88 

636 

648 

434 

DUMDBB             Do. 

1088 

853 

393 

870 

304 

114 

407 

888 

470 

ARBB<kATH        Do. 

Total, 

888 

171 

826 

841 

169 

84 

80S 

686 

854 

6837 

1480 

1789 

8397 

1483 

483 

3770 

9m 

2170 

Presented  to  the  Synod  of  Angus  and  Mearns  by  the  Committee  on  ▲gricoltoial 
Labourers,  22d  April  1866,  in  name  and  by  appointment  of  the  Ck>mmittee. 

DAVil)  ESDAILE,  QmteMr. 

parochial  clergy,  in  anawer  to  qoeriea  addnmed  to  them  under  the  anthority  of  the  Synod.    But,  all  qoaH. 
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SEWAGE- WATER.  OP  MANUFACTURING  TOWNS. 

By  Frab.  WRioHnoN,  Ph.  D.^  Birmingham. 

The  followmg  analysis  of  the  sewage-water  of  Birmingham,  and 
of  the  spontaneous  deposit  which  forms  by  its  subsidence,  may 
possess  sdtne  interest  at  the  present  time,  when  so  many  schemes 
are  afoot  for  converting  liquid  sewage  into  a  concentrated  and 
available  form.    Whilst  in  some  respects  the  sewage  of  this  town 
differs  considerably  from  that  of  smaller  manufacturing  towns,  and 
also  from  that  of  larger  towns  and  cities,  such  as  Liverpool  or 
London,  it  is  the  same  in  this  particular,  that  the  valuable  consti- 
tuents are  present  in  an  eostremdy  dilute  form ;  and  although  I 
believe  a  plan  is  in  progress  for  receiving  the  sewage  into  an 
immense  tank  or  reservoir,  and,  by  allowmg  it  to  subside  and 
deposit  its  solid  suspended  contents,  form  a  source  of  great  profit 
to  the  Corporation,  the  following  analysis  made  of  the  water  taken 
from  its  main  outlet  into  or  near  Uie  intended  tank,  ought  to 
demonstrate  the  futility  of  such  a  scheme ;  if,  indeed,  anythmg 
were  needed  after  the  careful  investigation  on  sewage  of  Professors 
Anderson  and  Way.      If  Analysis  IL  be  compared  with  an 
analysis  of  Professor  Anderson  (''  Composition  of  Two  Manures 
produced  by  the  Precipitation  of  Sewage  Water")  published  in 
Tranaactiona  of  the  Highland  and  Agricultural  Society^  Janu- 
ary 1856,  the  composition  will  be  found  very  similar,  with  the  ex* 
ception  of  the  metallic  sulphurets,  which  of  course  result,  in  the  Bir* 
mingham  sewage,  from  the  precipitation  of  the  metals  in  solution  by 
the  hydro-sulphuric  acid  disengaged  from  the  decomposing  organic 
matter.    The  secret  of  the  "  valuable  process"  alluded  to  by  I^ro- 
fessor  Anderson,  no  doubt  consists  in  passing  the  sewage  through 
layers  of  coarse  sand.    No.  I.  is  an  analysis  of  the  solid  matter 
obtained  bv  evaporation  of  the  sewage,  from  which  the  solid  or 
imdissolvea  floating  matter  had  been  separated  by  filtration  through 
a  little  fine  mushn ;  a  little  sulphuric  acid  was  added  in  slight 
excess  durin^evaporation,  to  prevent  the  loss  of  ammonia  or  its 
carbonate.    The  nltered  sewage  was  a  semi-opaque  fluid,  and  de- 
posited nothing  further  upon  standing. 

Finding  from  the  analysis  that  the  ammonia  in  the  sewage  was 
much  less  than  I  anticipated,  I  was  at  the  trouble,  residing  several 
miles  from  the  sewage  outlet,  to  have  the  water  collected  at  dif- 
ferent periods  of  the  day,  and  found,  of  course,  that  the  proportion 
of  ammonia  varied  considerably,  bein^  greatest  for  Birmingham 
about  mid-day.  The  quantity  of  earwy  phosphates  held  in  solu- 
tion seems  to  depend  more  on  the  alkalinity  or  acidity  of  the  water, 
which  varies  from  slightly  acid  to  alkaline  during  the  day.    The 


408 


SEWAGE  WATER  OF  MANUFACTURING  TOWNS. 


acid  reaction  is  caused  by  the  acid  sulphate  of  iron  (pickle  waste) 
thrown  away  from  the  manufactories.  An.  analysis  of  this  liquid 
I  have  made  for  one  of  the  manufacturers,  shows  that,  from  this 
one  manufactory  alone,  sulphate  of  iron  equal  to  about  3  tons  of 
green  copperas,  besides  excess  of  acid,  passes  weekly  into  the 
sewers.  Perhaps  this  fact  may  merit  the  consideration  of  our 
sanitary  reformers. 

How  much  of  the  svlphwr  now  lying  innocuous  at  iheiwttom  of 
the  sluggish  river  Rea  as  sulphwret  of  iron,  might  not  have  been 
home  as  sulphuretted  hydrogen  charged  with  noxious  mia^smafrom 
the  sewers  into  the  streets  and  dwellings  of  a  thicldy  popvlated 
town,  during  the  prevalence  of  epidemic  or  contagious  diseases,  for 
the  last  twenty  years ^  unless  itliad  been  arrested  and  fixed  in  tiie 
act  of  escaping  from  decaying  organic  matter  by  those  wa^te 
metats  in  solution  f  Numerous  facts  show  that  gases,  such  as  sul- 
phuretted hydrogen,  ammonia,  &c.,  act  as  yehides  for  conta^ous 
miasma. 

Many  causes  have  been  assigned  for  the  almost  entire  exemption 
of  Birmingham  from  diolera ;  may  we  not  add  this  to  the  number  ? 
The  large  quantities  of  nitrous  and  sulphurous  acid  gases  ^ven  off 
from  the  oil  of  vitriol  works  no  doubt  exercise  a  salutary  influence 
in  this  respect.  Care  was  taken  to  obtain  each  of  the  specimens 
of  sewer-water  upon  a  dry  day.  I  have  no  means  of  estimating 
its  quantity  with  accuracy.  I  may  observe  that  the  liquid  sewage 
has  been  for  years  floated  on  to  the  adjoining  meadows,  adding 
greatly  to  their  fertility ;  and  it  will  be  much  to  be  resetted  if  its 
facile  use  in  that  way  oe  abandoned  to  pursue  a  fallacious  scheme, 
which  science  demonstrates  to  be  (for  the  present  at  all  events) 
impracticable. 


I.— AirjLLTSiB  OF  Solid  Rbsiduk  left  on  evaporating  tbo  Filtered  Sewase  Water,  after 
the  addition  of  a  alight  exceas  of  Sulphuric  Acid,  dried  at  212^  Fahr. 


Silica,  sand,  &c., 

Phosphate  of  lime. 

Carbonate  of  lime. 

Sulphate  of  iron. 

Sulphate  of  lime, 

Sulphate  of  magnesia. 

Sulphate  of  soda, 

Sulphate  of  potash, 

Sulphate  of  ammonia, 

Chloride  of  sodium, 

Organic  matter,  minute  quantity,  water,  and  loss. 


Water  eollectod  Junt  29, 16SS,  6  r.M. 
0.99 
1.06 
9.31 
2.68 
22,40 
9.13 
2.74 
8.87 

2.07  B  0.53  ammonia. 
36.77 
9.99 


100.00 


The  filtered  water  had  a  specific  gravity  of  1000.2;  and  1000  parts,  evaporated  to 
dryness  at  212%  afiforded  1.66  solid  matter. 
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II. — AiTALTSis  OF  Slimt  DEPOSIT  taken  firom  the  bottom  of  the  outlet  of  the  Bir- 
mingham Sewem  into  the  Rea,  dried  at  21 2"*  Fahrenheit.  Collected  at  the 
eame  time  as  the  water. 


Sand,  &&,     . 
Proto-Bulphuxet  of  iron, 
Sulphuret  of  copper, 
Sulphuret  of  one,     • 
Sulphate  of  lime, 
Phosphate  of  lime,    • 
Carbonate  of  magnesia, 


82.67 
8.69 
0.30 
0.52 
1.42 
2.50 
0.40 


Organic  matter  *  containing  33.00  carbon  and  only  0.25  nitrogen, 
with  a  Uttle  water,  ,  .  •  .  •   ^^    53.41 


99.01 


Of  ooarse,  a  deposit  fonqed  in  the  aforesaid  tank  would  differ  from  this  only  in 
containing  less  sand  or  earthy  matter. 

For  the  better  oversight  of  the  following  analyses  of  the  sewage- 
waters^  I  place  them  in  the  order  of  the  time  of  day  at  which  the 
water  was  collected. 

Sewaox-Wateb  or  BiBMnraBAM. 


Whan  Colleetad. 

SpMulC 

Gratityof 

DryBfatter 

in  1000  parte 

ofSewtr 

Water. 

Dry  Matter  containa,  in  100  part»-      | 

Solphateof 
Ammonia. 

Aznnumla. 

Ph(»phate 

of  Lime  with 

a  Uttle  Oxide 

of  Iron. 

1856. 
January  4,         ) 

8   JLM,                f 

January  10,        \ 
10-30  JLU.         f 
January  11,        { 
12-80  P.1C. 
1866. 
December  28,      \ 
12-30  P.M. 
1866. 
January  18,        \ 

2  P.M.                \ 

1855.             ' 
December  4,       ) 

4  P.M.                 f 

December  1,       [ 

6  P.M.        ; 

4  1000.46 
1000.53 
1000.90 

1000.90 

1001.21 

1001.10 
1000.28 

0.71 
0.95 

1.09 

1.03 

1.29 
0.56 

2.85 
10.50 
11.65 

11.84 

10.90 

3.84 
1.74 

0.73 
2.70 
2.97 

2.92 

2.80 

0.86 
0.45 

1.10 
1.10 
1.80 

1.02 

1.10 
1.80 

From  the  foregoing  analyses  it  appears  that  the  average  quan- 
tity of  solid  matter  held  in  solution  m  the  sewage-water  is  pretty 
nearly  one  part  in  a  thousand. 

The  average  of  the  ammonia  is  1.74  parts  in  100  of  the  solid 
matter,  or  1.21  grains  in  the  c^allon  of  70,000  grains.  This  is 
little  more  than  one-third  of  the  amount  contained  even  in  the 


*  Besides  wood  fibre  and  humus-like  matter,  this  contained  much  fatty  or  oily 
matter.    A  *'  combustion  "  was  made. 
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Morningsidd  sewage-water:  the  low  specific  eravity*,  and  the 
toall  amount  of  solid  matter,  farther  indicate  how  largely  the 
sewage  becomes  diluted  in  manufacturing  towD& 

The  average  auantitj  of  solid  matter  held  in  suspension,  and 
deposited  either  by  standing  or  by  passing  through  nne  mudin,  I 
found  to  be  21  gi*ains  to  the  gallon.  From  several  (qualitative  ex- 
aminations (also  partially  quantitative),  the  ^composition  appeared 
very  much  the  same  as  that  of  the  '^  slimy  deposit "  of  wiiich  I 
have  given  the  analysis,  excepting  that  the  proportion  of  sand  or 
earthy  matter  was  considerably  smaller  in  the  former  than  in  the 
latter.  On  comparing  these  analyses  with  some  analyses  of  the 
sewage-water  of  Croydon  and  Eugby  made  by  Professor  Way 
{Journal  of  Royal  Agricult'wral  Mociety^  No.  xxxm,  1854),  I 
find  they  do  not  differ  more  than  I  should  anticipate.  All  the  speci- 
mens were  collected  at  the  main  outlets,  but  thej  all  differ  widely 
from  the  analysis  of  the  '^  London  Sewage  "  given  in  the  same 
Journal,  which  seems,  in  fact,  to  have  been,  more  strictly  speaking, 
cesspool  drainage.  For  obtaining  data  of  this  nature,  the  water 
should  always  be  taken  from  the  ovUets  of  the  main  sewers. 


UNIVERSAL  AGRICULTURAL  EXHIBITION  AT  PARIS. 
By  Peter  M'Laq^n  ,  Younger  of  Pumphereton. 

Had  any  one  ventured,  at  the  commencement  of  this  century,  to 
I>redlct  its  character  from  the  events  which  were  passing  about  that 
time,  he  never  would  have  foretold  what  has  been  taking  place  of 
late.  The  battles  of  Marengo,  Alexandria,  and  Copenhagen, 
fought  in  1800  and  1801,  indicative  of  the  bitterest  feelings  of  hos- 
tility between  some  of  the  principal  kingdoms  in  Europe,  and  which 
was  hereditary  in  the  case  of  England  and  France,  were  but  un- 
suitable preludes  to  that  reign  of  peace  which  has  subsisted  in 
Europe  with  but  little  interruption  for  the  last  forty  years,  and  to 
that  international  amity  which  has  been  displayed  of  late. 

The  energies  of  those  nations  which  had  been  spent  in  war,  have 
been  devoted  to  the  advancement  of  the  arts  of  peace — their  inter- 
nal resources  have  been  developed — progress  in  agriculture,  com- 
merce, and  manufactures,  has  been  encouraged  at  home,  and  excel- 
lence in  them  introduced  from  abroad — the  rabid  thirst  for  blood, 
and  the  raging  of  the  fiercest  passions  in  the  human  breast,  always 
the  result  of  war,  have  been  displaced  by  a  love  which  knows  not 
the  boundaries  of  countries — ^by  an  earnest  striving;  to  raise  nations 
to  a  higher  place  in  the  social  scale.  Kingdoms  have  been  united 
by  the  iron  bands  of  railways,  and  by  the  still  more  powerful, 
though  less  apparent,  influences  of  commerce— oceans  have  been 
spanned^  and  the  thoughts  and  wishes  of  man,  once  expressed,  wing 
their  noiseless  way  with  lightning  speed  throu&;h  the  dark  caverns 
of  the  deep,  over  mountain-tops  to  far  distant  friends* 
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The  Eshibition  of  1851  was  therefore  a  fitting  inaugnration  ot 
the  commencement  of  the  second  half  of  a  century  so  distinguished. 
Beneath  the  vaulted  crystal  roof  of  the  Exhibition  building  a  festi- 
vity of  jieace  was  celebrated,  a  jubilee  of  nations  was  held.  Mag- 
nincent  in  its  proportions,  spacious  in  its  area,  stupendous  in  its 
height,  fairy-like  m  its  embellishments,  it  had  concentrated  within 
its  walls  the  results  of  applied  genius  and  thought,  specimens  of  the 
skill,  enterprise,  and  industry  of  a  forty  years'  peace,  and  of  the  na- 
tural products  of  almost  every  country.  The  nags  of  nations,  once 
the  most  hostile  to  one  another,  floating  together,  or  emblematically 
interwarping  in  peaceful  folds — the  unceasing  play  of  the  fountains 
and  refreshing  sparkle  of  the  waters — ^the  veraure  of  the  plants — 
the  thousands  of  human  beings  of  every  country  absorbed  in 
wonder  and  admiration — the  hum  of  voices  conversing  in  almost 
every  language,  while  ever  and  anon  the  music,  stealing  forth  from 
some  unseen  source,  swelling  out  in  beautiful  harmony,  and  dying 
away  amid  the  vast  space, — all  tended  to  produce  such  a  feeling  of 
peace  and  composure,  such  a  fairy  scene  as  is  rarely  experienced 
and  witnessed. 

But  still,  grand  as  was  the  conception  of  the  Industrial  Exhibi- 
tion, perfect  as  was  its  execution,  and  successful  as  were  its  results, 
there  was  unquestionably  a  want  in  it  which  succeeding  exhibitions 
have  but  made  more  apparent  to  us.  Agriculture  was  not  there 
fully  acknowledged  as  one  of  the  greatest,  if  not  the  principal  art 
of  peace — as  one  of  the  great  sources  of  the  industry  of  all  nations. 
True,  its  exhibition  of  agricultural  implements  under  the  same  roof 
as  the  machines  of  the  other  industrial  arts,  was  such  as  to  astonish 
all  the  visitors,  and  to  draw  forth  the  following  remarks  from  one  of 
the  roost  philosophic  observers  that  ever  visited  this  country : — 

"  When  the  Great  Exhibition  attracted  to  London,"  says  M.  La- 
vergne,  ^'  an  immense  concourse  of  curious  from  all  parts  of  the 
world,  strangers  were  struck,  but  not  astonished,  at  the  great  indus- 
trial and  economical  power  of  the  English.  ....  But 
what  caused  surprise  to  more  than  one  observer,  was  the  a^icul- 
tural  development  displayed  in^those  departments  of  the  Exhibition 
set  apart  for  implements  of  husbandry  and  English  agricultural 
produce.     Of  this  no  idea  had  been  formed." 

But  that  important  branch  of  agriculture,  the  breeding  and  rear- 
ing of  cattle,  the  raising  of  those  living  machines  so  necessary  on 
every  farm,  so  important  to  every  country,  was  entirely  forgot  in 
the  great  international  programme.  The  results  of  the  exercise  of 
that  genius,  skill,  industry,  and  perseverance  in  adapting  those  liv- 
ing machines  to  the  purpose  for  which  they  are  required,  certainly 
of  a  higher  order  than  the  employment  of  the  same  (qualities  in  con* 
Btructing  machines  of  wood  or  iron,  were  for  the  time  overlooked 
as  proper  subjects  for  competition  among  all  nations.  At  Windsor, 
no  doubt,  was  seen  what  the  agricultum  interest  of  England  could 
do  when  it  put  forth  its  strength ;  but  while  foreigners  were  in* 
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vited  to  go  there  and  admire,  they  were  not  invited  to  compete. 
Nor  was  this  considered  at  the  time  or  smce  an^  oversight,  till  the 
Emperor  of  the  French  showed  that  in  all  the  international  exhi- 
bitions up  to  1855  there  had  been  this  omission* 

To  Napoleon  III.  most  be  ascribed  the  honour  of  having  opened 
up  to  a^cultnre  the  same  advantages  of  competition  as  to  the  other 
industrial  arts  in  the  international  exhibitions.  The  success  which 
attended  the  International  Agricultural  Show  held  last  year  in  con- 
junction with  the  Great  Exhibition  of  all  nations,  induced  him  to 
offer  premiums  for  similar  shows  for  this  year  and  next.  His  wis- 
dom is  apparent  in  this  resolution,  as  it  has  been  in  many  other  cases 
of  his  policy  at  home  and  abroad.  No  surer  plan  could  have  been 
taken  to  stimulate  the  farmers  of  France  to  exertion  and  improve- 
ment, than  by  bringing  to  their  very  doors  the  best  of  every  breed 
of  cattle  and  sheep,  and  the  best  of  every  agricultural  implement, 
from  which  selections  might  be  made  to  improve  their  own  native 
breeds,  or  economise  labour ;  and  by  the  study  of  which  a  spirit  of 
inquiry  would  be  roused,  which  could  be  satisfied  only  bv  the  adop- 
tion of  improved  methods  of  farming.  No  person  mthe  habit  of 
reading  the  French  Agricultural  Journals  could  fail  to  be  struck 
with  the  interest  which  has  been  excited  there  in  agricultural  mat- 
ters since  last  year's  Exhibition.  To  the  foreign  exhibitors  of  stock 
at  these  shows  the  boon  conferred  is  incalculable,  for  now  has 
been  afforded  them  for  the  first  time  the  opportunity  of  comparing 
their  own  stock,  in  whose  favour  they  are  probably  and  most  natu- 
rally prejudiced,  with  animals  from  all  parts  of  the  world,  and  in  a 
few  days'  inspection  observing  what  the  most  advanced  agricultur- 
ists in  the  world  have  done  in  the  improvement  of  live  stock 
and  implements.  And  this  too  they  are  enabled  to  do  at  compara- 
tively little  cost,  owing  to  the  extreme  liberality  of  the  French  Gov- 
ernment, and  perhaps  at  no  little  pecuniary  profit,  if  they  should 
be  successful  in  carrying  off  some  of  the  very  handisome  premiums 
offered  by  the  Government 

To  agriculture,  then,  has  been  assigned  the  first  place  of  the 
industrial  arts  by  the  French  Emperor ;  for  while  last  year  con- 
cluded the  exhibition  of  the  products  of  the  other  arts  in  France, 
premiums  for  two  years  more  have  been  offered  for  those  of 
agriculture.  Were  this  but  an  acknowledgment  of  the  inferiority  of 
the  agriculture  of  France  to  that  of  some  other  countries,  it  would 
bespeak  the  discernment  of  the  Emperor  in  being  able  to  discover 
its  defects,  and  anxiety  on  his  part  to  improve  it.  But  while 
France  cannot  be  said  to  occupy  the  first  place  in  the  practice  of 
agriculture,  it  is  second  to  none  in  the  science  ;  for  Boussingault, 
Payen,  Dumas,  Barral,  and  Lavergne,  are  names  that  will  ever 
hold  a  high  place  among  the  agriculturists  of  the  world.  Nor  are 
we  to  suppose  that  agricultural  shows  commenced  in  France  only  last 
year.  Agricultural  societies  have  been  long  established  through- 
out the  country  as  they  are  in  Britain,  and  local  shows  and  a  general 
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show  at  Paris  are  held  annually,  at  which  premiums  are  given  by 
the  Government ;  and  lithographs  are  taken  from  daguerreotypes 
of  those  animals  which  have  gained  prize&  One  of  the  conditions 
imposed  on  the  successful  competitors  this  year  also,  was,  ^at  they 
shall  allow  di^erreotypes  of  their  animals  to  be  taken. 

The  liberality  and  magnificence  shown  by  Napoleon  III.  and  his 
government,  in  canning  into  execution  the  idea  of  an  international 
agricultural  exhibition,  has  been  as  great  as  its  conception  was 
bold.  The  principal  building  used  last  year  for  the  Exposition  of 
the  Industry  of  all  Nations  was  set  apart  this  season  for  the  Agri- 
cultural Show.  It  is  a  noble  permanent  structure,  rectangular  in 
its  plan,  but  relieved  from  that  uniform  deadness  which  the  walls 
of  buildings  of  this  form  often  present,  by  projecting  i)avilions  at 
the  comers,  and  the  centres  of  the  north  and  south  sides.  The 
principal  entrance  is  through  the  pavilion  on  the  north  side,  the 
front  of  which  is  gorgeousfy  ornamented  bjr  groups  of  sculpture, 
designed  and  executed  by  some  of  the  principal  artists  in  France. 
Bound  the  walls,  and  about  half-way  between  the  roof  and  the 
foundation,  a  row  of  escutcheons  are  sculptured,  bearing  in  gilt  the 
names  of  some  of  the  principal  towns  in  France;  and  immediately 
below  it,  another  architectural  division  or  frieze,  on  which  are  gilt 
the  names  of  celebrated  men  of  all  nations  of  ancient  and  modem 
times.  Contrasting  this  building  with  the  Crystal  Palace  raised 
for  the  Exhibition  of  1851,  Englishmen  are  apt  to  find  fault  with 
the  great  outlay  of  money  which  has  been  caused  by  erecting  such 
a  permanent  structure  for  such  a  temporary  purpose ;  but  they  are 
perhaps  not  aware  that  the  Palais  de  rincmstrie  was  built  more 
for  another  purpose  than  for  the  Exhibition  of  1855.  Every  five 
years  an  exhibition  of  the  national  manufactm*es  of  France  is  held 
in  Paris,  for  which  temporary  erections  used  to  be  made,  which 
were  always  attended  with  inconvenience  and  expense.  The 
necessi^  of  having  a  stracture  which  would  be  sufficient  for  speci- 
mens of  the  industry  of  all  nations  last  year,  in  imitation  of  the 
example  of  England  in  1851,  suggested  to  several  individuals  the 
idea  of  erecting  a  permanent  building  whidi  could  be  used,  after  the 
international  exhibition,  for  the  quinquennial  exhibition  and  other 
purposes.  A  company  was  therefore  formed,  and  by  them  the 
present  edifice  was  erected. 

The  interior  of  the  building  is  divided  into  an  extensive  area  in 
the  centre,  and  galleries  round  the  walls,  which  are  supported  by 
iron  pillars ;  the  whole  is  lighted  from  the  glass  roof,  and  about  six 
hundred  windows  round  the  building.  All  the  intemal  arrange- 
ments have  been  made  with  that  taste  and  skill  forwhich  the  French 
are  so  distinguished.  The  centre  area  is  converted  into  a  garden, 
laid  out  in  flower-beds  of  every  form  which  taste  could  suggest,  and 
bearing  solid  masses  of  blossom  of  every  tint  and  of  the  most  deli- 
cious fragrance,  while  the  constant  play  of  the  fountains  from  among 
the  shrubs,  the  refreshing  trickling^  of  the  waters,  and  the  lively 
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soDgs  of  the  birds  from  an  aviary,  produced  such  a  scene  as  we  are 
accustomed  to  look  for  only  in  descriptions  of  fairyland.  As  this 
was  a  horticultural  exhibition  as  well  as  agricultural,  the  flowerd 
which  added  so  much  to  the  charms  of  the  scene  were  all  entered 
for  competition ;  and  the  fountains  were  a  study  of  themselves, 
from  containing  fish  of  all  stages  of  growth,  from  the  spawn  to  the 
full-grown  animal  Premiums  were  also  awarded  to  the  best  cul- 
tivator of  fish,  the  art  of  pisci-culture  bein^  now  regarded  as  a  most 
important  economic  one.  If  we  are  to  judge  of  the  state  of  hord- 
culture  in  France  from  the  specimens  we  saw  exhibited,  we  must 
say  that  we  have  a  great  deal  to  learn  from  them  in  this  art.  The 
flowers  were  most  perfect,  and  the  vegetables  for  kitchen  use  were 
large  almost  to  a  fault — amongst  which  we  might  mention  some 
specimens  of  asparagus. 

Under  the  galleries,  stalls  were  put  up  for  the  cattle,  every 
animal  having  the  full  space  of  an  ordinary  horse-stall  allowed  him. 
Every  fifteen  cattlewere  put  under  the  charge  of  two  French  servants, 
who  not  only  had  to  keep  them  clean,  supply  bedding,  and  every 
now  and  then  wash  out  the  gutter  behind  tnem,  but  had  to  sweep, 
and  preserve  in  a  proper  state  of  moisture,  all  the  passages  about 
the  cattle,  so  that  there  were  no  disagreeable  effects  from  dust. 
Ample  space  bein^  allowed  for  passengers,  there  was  no  discomfort 
arising  from  crowding,  though  the  numbers  of  spectators  were  very 
great.'  We  were  particularly  struck  with  the  fork  which  the 
cattle-keepers  used  for  dressing  up  the  bedding  of  the  animals. 
It  is  entirely  of  wood,  being  nothing  else  but  a  straight  stick, 
extending  into  two  prongs  at  one  of  its  ends.  If  the  distance 
between  the  pron^  is  not  sufficientljr  great,  the  stick  is  split  at  the 
joining,  a  wedge  is  inserted  to  keep  it  open,  and  a  piece  of  iron  is 
bound  round  the  stick  to  prevent  the  slit  extending  farther  up,  and 
to  keep  the  wed^e  in  its  place.  The  injuries  which  occur  so  fre- 
quently from  pncks  to  cattle  and  horses  by  our  iron  forks,  from 
accident  and  carelessness,  have  induced  us  to  suggest  a  trial  of 
these  wooden  instruments  in  both  our  byres  and  stables.  Every- 
thing in  this  department  was  so  beautifully  arranged,  that  no  one, 
excepting  the  most  hypercritical,  could  find  fault  with  any  part. 
The  hunting-stables  of  the  most  particular  sportsman  in  England, 
are  not  more  beautifully  kept  than  this  byre,  in  which  there  was 
nothing  to  offend  the  senses  of  the  most  fastidious. 

As  Uiere  was  not  sufficient  accommodation  for  all  the  stock  in 
the  principal  building,  extensive  temporary  erections  were  made  for 
some  of  the  cattle,  uie  sheep,  poultry,  and  heavy  implements.  So 
complete  were  all  the  arrangements,  that  there  was  no  exhibitor 
who  could  have  the  least  cause  of  complaining  that  due  attention 
had  not  been  paid  to  his  stock.  Indeed,  so  vi&^ilant  were  the 
servants  in  charge  of  the  stock,  that  sometimes  rather  disagreeable 
and  awkward  incidents  occurred  to  the  exhibitors,  who,  being  un- 
known to  the  French  servants,  were  prevented  from  touching  their 
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own  Stock :  and,  as  generally  happened,  each  party  not  understand- 
ing a  word  of  the  language  of  the  other,  a  fight  of  words  took 
place,  to  little  puipose,  hut  much  to  the  amusement  of  the  specta- 
tors* The  food  ^ven  to  the  cattle  was  good  hay  and  ground  grain, 
which  the  animals  appeared  to  relish  much.  Latterly,  some  green 
food  has  been  allowed  the  sheep,  but  at  first  they  too  had  to  be 
content  with  the  dry  ha}r.  There  was  nothing  whidh  struck  us 
more  than  the  great  activity  which  the  French  display  in  making 
their  arrangements.  A  few  days  sufficed  to  convert  the  centre  of 
the  building,  which  was  quite  bare  of  flowers,  into  a  beautiful  gar- 
den ;  and  Sxeda  and  other  accommodations,  when  required,  rose  as 
it  were  by  magic. 

The  larger  implements  were  all  placed,  as  already  stated,  in  outer 
sheds,  and  the  smaller  ones  and  the  agricultural  products  in  the 
galleries  in  the  permanent  buildings.  However  useful  to  exhibi- 
tors the  i>lan  adopted  in  the  arrangement  of  the  implements,  it 
was  certainly  anything  but  convenient  for  the  Judges  and  the 
spectators.  Every  exhibitor  was  allowed  a  stall  for  his  heavy  im- 
plements in  the  outer  sheds,  and  another  for  his  smaller  ones  in 
the  galleries  It  was  therefore  next  to  impossible  to  make  a  com- 
parison of  those  of  one  kind. 

After  the  great  exertions  made  by  the  French  Government,  and 
the  liberality  shown  by  them,  not  only  in  being  at  the  whole  ex- 
pense of  the  keep  of  the  stock  so  long  as  they  are  in  France,  but 
m  the  munificent  offer  of  premiums  which  they  have  made  to  the 
amount  of  nearly  £7000,  besides  innumerable  medals  of  gold,  silver, 
and  bronze,  for  agricultural  produce,  for  which  no  money-pre- 
miums have  been  awarded,  it  would  certainly  have  been  uncour- 
teous  in  other  nations  not  to  have  responded  to  the  invitation  given 
them  of  exhibiting  stock,  implements,  and  produce.  The  large 
volume  containing  a  list  of  the  entries,  of  nearly  500  pages,  shows 
that  they  have  fully  appreciated  the  exertions  made  by  France, 
and  have  acknowled^ea  her  services  in  the  great  cause  o!  ag^- 
culture,  by  assisting  in  sending  their  stock,  implements,  and  pro- 
ducts, to  make  the  rlxhibition  worthy  of  the  nineteenth  century. 

We  find,  then,  that  there  were  entered — 


For  CatUe, 
...  Sheep, 
...  Swine, 

...  Goats,  Rabbite,  fte., 
«..  Poultry, 
...  Pigeons,  &e.. 


liTe  stock. 
Implements, 
Produce, 
Pisoi-caltara, 

If  we  compare  this  with  what  was  exhi 


1302 

729 

171 

81 

375 


2767 

2108 

4636 

61 


bited  at  Glasgow  in  1850, 
the  largest  sLow  held  under  the  auspices  of  the  Highland  Society, 
and  at  Windsor  in  1851|  held  by  the  English  Society  in  the  year 
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of  the  Great  Exhibition,  we  will  be  better  able  to  estimate  its 
magnitude,  particularly  when  we  consider  that  everything  ex- 
hibited is  under  cover,  and  when  we  take  into  account  the  immense 
distances  from  which  some  of  the  things  have  been  brought :  — 


Shown  at  Glasgow  in  1850. 

Cattie, 480 

Horses, 164 

Sheep, 639 

Swine, 85 

Poultry, 172 

Total  li?e  stock,        .        .  1,545 

Implements,     ....  577 

Dairy  produce,         .        .        .  316 


Entbrsd  at  Windsor  in  1861. 

CatUe, 385 

Horses, 120 

Sheep, 816 

Swine, 167 

Total,       ...        988 
The  show  of  Implements  was  in  the 
Crystal    Palace,    and    there  were   no 
poultry  shown. 


The  most  interesting  and  instructive  part  of  the  Exhibition,  in 
my  opinion,  was  the  show  of  cattle.  About  forty  different  classes 
were  exhibited,  all  possessing  characteristics  which  were  in  a  great 
measure  due  to  peculiarities  of  climate,  uses,  and  management. 
The  effects  of  climate  on  the  animal  creation  are  too  well  known 
for  me  to  enlarge  upon  them  here ;  it  produces  such  differences  in 
individuals,  even  of  the  same  breed,  as  through  time  to  constitute 
them  types  of  a  distinct  race,  ccBteria  paribus.  An  improved  short- 
horn or  Leicester  sheep,  if  taken  from  the  rich  pastures  and  compar- 
atively good  climate  of  its  native  counties,  and  mtroduced  to  some  of 
the  high  districts  of  Scotland,  even  though  the  same  treatment  and 
the  same  quantities  of  forced  food  were- continued  to  it,  if  subjected 
only  to  a  similar  exposure  as  formerly,  would,  in  the  course  of  a 
few  generations,  soon  lose  its  distinctive  qualities.  This  is  well 
understood  by  breeders  of  Leicesters  in  the  higher  districts,  who, 
considering  it  almost  impossible  to  maintain  the  fineness  of  their 
stock  by  breeding  from  those  stocks  about  themselves,  always 
infuse  new  blood  from  those  in  the  lower  districts.  So  the  Hol- 
land cows,  fed  on  the  luxuriant  pastures  of  the  drained  lakes  of 
their  native  country,  show  a  fuller  form,  and  points  which  indicate 
an  aptitude  to  fatten,  which  are  not  brought  out  in  the  same  de- 
gree when  we  meet  with  them  in  higher  districts  on  the  Continent. 
This  distinction  is  well  marked  in  individuals  of  the  same  breed 
from  different! parts  of  the  Conitinent,  as  exhibited  at  the  Paris 
Show. 

In  estimating  the  value  of  cattle  in  this  country,  there  are  onlj 
two  things  which  we  take,  into  account,  their  milking  and  their 
fattening  qualities.  These  two  qualities  divide  all  our  breeds  into 
two  classes,  the  one  represented  oy  the  Ayrshire,  the  other  by  the 
improved  snort-horn.  In  judging,  however,  the  cattle  exhibited 
at  the  Paris  Show,  we  must  take  another  quality  into  consideration, 
viz.  iheir  fitness  for  labour.  And  in  making  a  survey  of  the 
foreign  breeds,  there  was  nothing  with  which  we  were  more  struck 
than  that  appearance  which  has  been  given  them  by  the  attention 
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of  breeders  to  the  improvement  of  this  qjuality.  In  fact,  in  most 
of  the  breeds,  the  prodaction  of  an  animal  better  adapted  for 
labour  than  for  giving  milk  or  flesh,  appears  to  be  the  aim  of  the 
foreign  breeder.  A  disproportionate  size  of  bone,  an  undue  de- 
velopment of  muscle,  fleshiness— or  Ijariness^  as  it  is  called  in  Scot- 
land— detract  from  the  appearance  of  a  cow  that  possessed  points 
which  would  entitle  it  to  be  reckoned  a  good  milker  or  ^der. 
As  an  instance  of  this,  I  would  mention  the  Fribourgeoise,  the 
Bernoise,  and  in  some  degree  the  Swiss  breeds.  The  last  of  these, 
in  particular,  are  lar^e  behind  and  tapering  before,  with  well- 
placed  milk-vessels ;  but  they  have  a  coarseness  of  appearance, 
arising  very  much  from  their  comparatively  large  bones  and  fleshi- 
ness. In  the  former  twoj  weight  appears  to  have  been  an  impor- 
tant element,  for  they  are  large,  and  though  by  no  means  so  well 
shaped  as  the  Swiss,  are  not  deficient  in  points  indicating  good 
milkers.  The  same  remarks  apply  to  all  the  other  races  in  the 
north  of  Switzerland,  and  the  Italian  provinces  of  Austria.  I  may 
mention  that  the  cows  from  the  Swiss  cantons  in  general  are  of 
a  tawny,  mouse,  or  dun  colour,  and  from  the  accounts  given  of 
them  by  the  owners,  are  esteemed  as  good  milkers;  The  English 
breed  which  appears  to  come  most  nearly  to  the  Continental  ones 
in  appearance  is  the  Devon,  which  is  as  useful  for  labour  as  for 
milk  and  beef. 

With  these  remarks  as  to  the  proper  attention  necessary  to  be 
paid  to  the  qualification  for  labour  in  the  foreign  breeds  of  cattle, 
in  judging  of  the  forty  different  classes  exhibited,  we  will  proceed 
to  classify  them  into  two  great  divisions,  viz.  the  milk-producing 
and  the  beef-producing  breed& 

Pre-eminently  did  the  Ayrshires  and  Aldemeys  stand  first  in  the 
first  division;  and  the  former  received  the  impress  of  the  ap- 
proval of  the  foreign  agriculturist,  by  the  rapidity  with  which 
they  were  bought  up — a  rapidity  unequalled  by  that  of  any  other 
breed,  excepting  the  Bretons.  Next  to  them  we  would  place  the 
Holliuid  cattle.  They  are  generally  heavier  than  the  Ayrshire,  as 
might  be  expected  from  the  greater  luxuriance  of  the  pastures,  or 
from  the  system  of  soiling  l^ing  more  practised  in  the  districts 
from  which  the^  have  come.  But  there  are  some  of  them  perfect 
in  shape  as  milkers.  They  are  not  unlike  the  old  Dutcn  cows 
which  are  yet  to  be  met  with  now  and  then  in  some  districts  here, 
and  are  no  doubt  the  origin  of  our  common  country  cows,  now  so 
generally  displaced  or  crossed  by  the  favourite  Ayrshires.  Next 
we  must  place  the  Swiss  breeds,  the  Kerry,  the  French  Normand, 
Flamand  and  Breton,  the  Jutland,  the  Bavarian,  the  Saxon,  and 
Bohemian  cattle.  The  Swiss  cattle  we  have  already  remarked  on. 
The  Normand  and  Flamand  are  large,  and  though  highly  esteemed 
in  their  country  as  milkers,  with  no  doubt  favourable  indications 
of  such,  we  would  be  inclined  to  recommend  them  principally  for 
those  situations  where  climate  and  soil  were  good,  and  a  consider-* 
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able  value  were  put  upon  their  progeny  for  beins  reared,  as  well 
as  upon  their  milking  properties.  For  we  do  not  know  any  breed 
of  cattle  which  combines  size  and  milking  qualities  in  the  same  de- 
gree as  they  do,  and  that  would  throw  a  better  cross  with  the 
short-horn  for  feeding  purposes,  than  these  large  Normands  and 
Flamands ;  for  it  must  oe  remarked  that,  though  large,  they  are 
by  no  means  coarse.  The  Kerry,  Breton,  and  Jutland  cattle  must 
be  classed  together,  as  being  all  small,  having  good  shapes  as 
milkers,  and  well  adapted  for  districts  where  the  pasture  is  rather 
bara  There  was  no  class  of  animals  in  the  Exhibition  which  met 
with  as  ready  a  sale  as  the  Bretons.  They  were  the  admiration 
of  every  one  who  saw  them.  Small  and  beautiful,  with  a  neat 
head,  a  full  large  gazelle  eye,  amiable  countenance,  and  quiet  dis^ 
position,  they  gained  the  favour  of  the  ladies,  and  are  as  much 
prized  by  them  as  pets  as  for  their  milking  qualities,  which  are 
good.  In  reference  to  the  division  of  the  different  breeds  of  cattle 
we  have  given  above  as  milkers,  we  may  state  that  it  agrees  with 
the  results  which  have  been  obtained  at  the  Imperial  school  of 
Grignon,  from  carefully-conducted  experiments,  The  Ayrshirea 
are  found  there  to  give  the  largest  quantity  of  milk  in  proportion 
to  the  quantity  of  food  consumed,  the  Swiss  cattle  the  next,  and 
the  Bretons  next.  There  were  no  Dutch  cattle  at  the  farm.  The 
Shetlanders,  if  exhibited,  would  have  been  classed  with  the  Bretons, 
which  they  resemble.  In  mentioning  these  cattle,  it  must 
be  understood  that  I  do  so  more  as  types ;  the  Swiss  cattle,  for 
instance,  include  all  those  from  the  Tyrol,  Styria^  &c.,  which  are 
entered  as  distmct  breeds ;  the  Dutch  cattle,  those  from  the  Fol- 
ders of  Holstein,  &c.  The  truth  is,  the  differences  between  many 
of  the  breeds  entered  as  distinct,  are  no  greater  than  what  we 
^'might  have  expected  to  have  taken  place  in  the  same  breed  from 
a  change  of  climate,  of  food,  and  of  treatment 

Of  those  breeds  better  adapted  for  feeding  than  for  milk,  the 
Durhams,  or  improved  short-horns,  stand  first.  It  is  needless  here 
to  dilate  upon  the  excellent  qualities  of  this  breed.  A^culturists 
from  all  parts  of  the  world  have  marked  their  appredation  of  their 
value  by  the  large  sums  which  they  give  for  them  yearly  in  Britain ; 
and  the  large  number  shown  at  the  Exhibition  by  Frenchmen,  both 
of  animals  reared  in  Britain  and  purchased  by  them,  and  of  those 
reared  in  France  by  themselves,  show  that  the  French  are  fully  alive 
to  the  excellence  of  the  breed.  There  was  perhaps  no  class  of  stock 
which  excited  more  the  interest  of  the  spectators,  particularly  of 
that  portion  of  them  engaged  in  agriculture,  than  this  breed*  Next 
to  the  Durhams  we  must  place  the  improved  Herefords,  which  are 
alleged  by  their  admirers  to  rival  the  former  in  precocity,  when 
treated  as  liberally.  Of  the  foreign  races,  none  of  which  approach 
in  symmetry  the  Durhams,  we  would  place  first  the  Charolaise, 
which  are  pure  white,  and  possess  many  of  the  qualities  which 
distinguish  the  improved  short-boms — ^such  as  quietness  of  disposi* 
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tion,  fineness  of  bone,  delicacy  of  touch,  and  beaiity  of  form. 
Next  to  them  we  would  place  the  Garonnaise,  Agenaise,  Bazad- 
aise,  and  Comtois.  These  may  be  all  considered  analogues  or 
congeners  of  the  same  race  represented  by  the  Garonnaise,  a 
favourite  breed  of  cattle  found  on  the.  plains  of  the  Garonne.  It 
is  held  in  high  repute  by  the  inhabitants  of  the  ancient  province  of 
Guienne,  and  is  considered  by  «ome  of  its  admirers  to  be  the 
origin  of  the  Durhams.  They  alle^  that  it  can  be  proved  from 
auuienticated  documents  that  the  English,  when  in  possession  of 
this  province,  at  different  times  for  about  two  hundred  and  fifty 
years — from  1152  to  1453 — appreciated  the  good  qualities  of  the 
breed ;  and  Arthur  Young  is  known  to  have  thought  highly  of 
them,  when  travelling  through  France.  At  the  fat  show  held  at 
Bordeaux,  the  capital  of  the  province,  in  March  last,  one  of  the 
judges  is  reportea  to  have  said,  "  Here  are  our  Durhams,  possess- 
mg  almost  the  same  colour,  the  same  form,  the  same  portliness,  the 
same  aptitude  to  fatten,  and  the  same  early  maturity.  I  can  onl^ 
say  that  the  specimens  exhibited  at  Paris  did  not  support  this 
encomium.  They  are  by  no  means  equal  to  the  improved  short- 
horns, for  thouffh  they  do  appear  to  lav  on  their  beef  pretty  equally, 
ihey  possess  that  fleshiness  of  which  we  have  spoken  before  as 
arising  from  the  practice  of  employing  them  for  labour. 

The  next  breea  we  have  to  mention  is  one  that  must  be  classed 
by  itself,  viz.  our  polled  cattle.  The  show  of  them  was  exceedingly 
good,  and  most  creditable  to  Scotland.  They  were  objects  of 
curiosity,  not  only  to  foreigners,  but  to  many  English  who  had 
never  seen  specimens  of  the  breed  before.  In  no  breed  are  the 
effects  of  a  proper  attention  to  the  principles  of  breeding  more  an* 
parent  than  in  this;  for  in  the  same  district  there  may  almost  be 
said  to  be  two  distinct  breeds,  so  great  is  the  difference  between 
the  improved  and  the  original.  As  quite  opposite  to  polled  cattle,  we 
may  mention  the  Hungarian,  which  are  distmguishea  by  horns  about 
2  or  3  feet  long,  extending  straight  out  from  each  side  of  the  fore- 
head, coarse,  leggy,  thin-backed,  flat-sided  animals.  They  are  the 
same  breed  which  are  so  much  used  in  the  steppes  of  Bussia  and 
in  the  Crimea  as  beasts  of  burden,  and  from  their  peculiar  con- 
formation are  well  adapted  for  getting  more  quickly  over  the 
ground  than  animals  of  more  perfect  form. 

The  mountain  breeds,  comprehending  our  West  Highlanders 
and  the  Bace  de  Salers,  next  demand  our  attention.  Perhaps  we 
should  have  included  the  Kerry s  and  Bretons  here;  but  as  we  have 
mentioned  them  before  as  milkers,  we  will  not  allude  to  them 
further  at  present.  The  show  of  West  Highlanders  was  not 
good,  owing  as  much  to  the  want  of  condition  in  the  animals  as  to 
mferiority  of  quality.  The  time  of  the  year  was  the  worst  that 
could  have  been  selected  for  showing  them,  viz.  just  when  they 
are  casting  their  hair ;  and  they  do  not,  besides,  appear  to  have 
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agreed  with  the  confinement  to  which  they  had  heen  subjected. 
The  French,  therefore,  had  not  a  favourable  opportunity  of  judging 
of  that  breed,  which  one  of  their  countrymen  called  "  one  of  the 
most  wonderful  creations  of  man."  The  Eace  de  Salers  includes 
the  cattle  of  Aubrac,  Limousin,  and  Auvergne.  This  breed 
occupies  the  place  among  the  French  cattle  which  our  West  High- 
landers do  among  the  English.  Beared  in  a  district  similar  in 
geological  formations  to  our  Highlands,  composed  of  granite  and 
gneiss  mountains,  which  rise  several  thousand  feet  above  the  level 
of  the  sea,  they  have  all  the  hardiness  of  the  Scotch  breed.  No 
race  is  said  to  combine  in  a  greater  degree  hardiness,  fitness  for 
labour,  with  good  milking  qualities,  and  an  aptituae  to  fatten 
when  they  are  well  fed.  In  Auvergne  the  cows  are  allowed  to 
go  for  six  months  of  the  year  in  a  half-wild  state,  pasturing  on  the 
hills  in  summer,  and  folded  at  night.  And  in  the  moist  plains  of 
Normandy  they  are  prized  for  their  working  and  fattening  qualities, 
becoming  fat  on  pastures  where  the  Norman  cattle  could  scarcely 
exist.  Those  exhibited  were  generally  larger  than  the  West 
Highlanders,  smoother  in  the  coat,  prooably  arising  from  better 
keep  during  the  winter,  and  are  red  or  light  grey  in  colour. 

If  in  making  a  comparison  between  the  different  breeds  of  cattle 
as  exhibited  at  Paris,  we  had  to  take  into  account  a  quality  much 
prized  on  the  Continent,  but  wholly  disregarded  here — ^viz.  fitness 
for  labour — we  must  bear  in  mind  also,  in  judging  of  the  sheep, 
that  while  the  production  of  mutton  is  the  principal  aim  of  the 
British  sheep-rearer,  the  production  of  wool  is  diat  of  the  Conti- 
nental. Of  the  two  there  is  no  doubt  that  the  former,  viz.  the  pro- 
duction of  mutton,  is  the  most  valuable.  This  difference  of  aim  in 
the  British  and  Continental  stock-masters  enables  us  to  divide  the 
sheep,  as  exhibited  at  Paris,  into  two  distinct  classes,  viz.  those 
kejjt  principally  for  the  production  of  mutton,  and  those  kept 
mainly  for  the  production  of  wool,  which  will  include  all  the  diflie- 
rent  varieties  snown,  not  even  excepting  those  which  peculiarities 
of  climate  and  situation  compel  the  inhabitants  to  keep.  For  we 
may  assert,  without  fear  of  contradiction,  that  the  production  of 
fine  wool  is^  incompatible  with  early  maturity  and  aptitude  to 
fatten,  or  rapid  production  of  mutton,  in  the  same  breed  of  sheep. 

To  the  former  class  belong  all  the  British  breeds  exhibited, 
including  the  Leicester,  Cotswold,  Southdown,  Shropshire,  Hamp- 
shire, Cheviot,  and  Bladrfaced.  We  need  not  detain  the  reader  with 
a  description  of  these  breeds,  so  well  known  to  him,  and  specimens 
of  which  can  be  seen  at  our  principal  agricultural  showa  We  may 
simply  mention,  that  all  the  different  breeds  were  well  represented, 
as  tne  names  of  Sanday  and  Turner  in  Leicesters ;  of  Jonas  Webb 
and  Eigden  in  Southdowns  5  of  Bryden,  Elliot,  and  Borthwidk  in 
Cheviots;  and  of  Blackstock  and  Stewart  in  Blackfaced,  as 
exhibitors  and  prize-takers  will  testify.  To  this  division  belong 
also  the  Dutch,  Texel,  and  Holstein  sheep.    The  Texel  sheep  are 
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large  well-shaped  ammaU,  gross  in  appearance,  indicative  of  the 
rich  pastures  and  moist  climate  in  which  they  hare  been  fed,  viz. 
the  drained  lakes  of  Holland.  One  of  the  largest  shearling 
sheep  in  the  exhibition  was  a  ram  bom  in  Texel,  but  reared  in 
Furmerend,  a  drained  lake  in  Holland,  of  ^reat  fertility.  They 
evince  a  great  aptitude  to  fatten.  The  Holstein  sheep  resemble 
these  much  in  appearance.  Those  exhibited  were  reared  on  the 
Polders,  and  excited  a  good  deal  of  attention,  from  a  very  large 
ram,  and  six  ewes  nursing  twenty-one  lambs,  bein^  of  the  number. 
They  are,  I  believe,  distinguished  for  their  great  &cundity. 

The  second  division  includes  entirely  the  Merino  breed.  This  was 
a  most  interesting  part  of  the  Exhibition  to  those  unaccustomed 
to  merinos.  Kept  entirely  for  their  wool,  everything  in  their 
appearance  has  been  made  to  give  place  to  this.  We  find  them, 
therefore,  to  be  coarse  ill-shaped  animals,  the  very  reverse  of  our 
Leicesters  in  symmetry.  We  had  specimens  of  them  from  those 
countries  now  most  distinguished  for  the  breed,  Austria,  Saxony, 
and  France.  Spain  had  no  direct  representatives.  We  have  little 
conception  in  this  country  of  the  great  value  which  is  attached 
to  those  sheep  on  the  Continent,  and  of  the  great  attention  which 
is  paid  to  their  breeding.  No  stock  of  short-horns  or  Leicesters 
in  this  country  can  boast  of  a  better  pedigree,  or  be  referred  back 
to  a  particular  celebrated  sire  or  dam,  with  greater  accuracy  than 
some  of  the  flocks  of  merinos  on  the  Continent.  In  most  of  the 
breeding  establishments  attached  to  the  flocks,  registers  are  kept,  in 
which  are  noted  down  the  genealogies  of  the  rams  and  ewes. 
Nor  should  we  be  astonished  at  this,  when  we  know  that  their 
wool  is  the  principal  source  of  income  of  many  foreign  noblemen 
who  possess  numerous  flocks  of  them.  An  anecdote  is  related, 
that  a  noble  duke,  of  large  possessions  in  the  south  of  Scotland, 
once  told  a  foreign  nobleman,  well  known  in  political  circles,  the 
probable  number  of  the  sheep  which  crazed  on  his  hundred  hills ; 
'*  that,"  answered  the  foreigner,  "  is  &e  number  of  my  shepherds.'' 
The  merinos  (both  merinos  common  and  merinos-negretti)  are 
not  an  original  breed,  but  are  the  results  of  repeated  crossings 
between  the  native  Spanish  breed  and  one  belonging  to  the  ancient 
Romans.  "The  excellency  of  the  merinos,"  says  Mr  Youatt, 
"  consists  in  the  unexampled  fineness  and  felting  property  of  the 
wool,  and  in  the  weight  of  it  yielded  by  each  individud  sheep ; 
the  closeness  of  that  wool,  and  the  luxuriance  of  the  yolk,  which 
enables  them  to  support  extremes  of  cold  and  wet  quite  as  well  as 
any  other  breed  ;  the  easiness  with  which  they  adapt  themselves 
to  every  change  of  climate,  and  thrive  and  retain,  with  common 
care,  all  their  fineness  of  wool  under  a  burning  tropical  sun,  and 
in  the  frozen  re^ons  of  the  north ;  an  appetite  which  renders  them 
apparently  satisfied  with  the  coarsest  food;  a  quietness  and 
patience  mto  whatever  pasture  they  are  turned,  ana  a  gentleness 
and  tractableness  not  excelled  in  any  other  breed."     They  are 
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divided  in  the  Exhibition  into  two  classes,  those  of  the  high  and 
those  of  the  low  country,  differing  from  one  another  more  in  size 
and  in  the  covering  with  wool  than  in  anything  else.  The  low- 
country  sheep  are  considerably  larger,  and  the  wool  covers  their 
legs  and  their  heads  much  more  than  it  does  those  of  the 
high  country.  The  rams  are  all  homed,  the  ewes  generally  with- 
out horns.  The  sheep  generally  are  coarse-headed  and  Roman- 
nosed.  The  average  weight  of  the  fleeces  of  the  Austrian  merinos, 
of  which  we  had  specimens  in  the  Exhibition,  is  almost  If  lb., 
which,  with  wool  at  3s.  per  lb.,  the  mean  price,  we  are  told  in  a 
note,  would  be  worth  5s. 

Of  the  other  native  breeds  shown,  we  may  mention  the 
Pl^montais,  a  very  large  sheep,  in  shape  resembling  the  merino, 
but  very  coarse  in  the  wool,  ana  the  Cauchois,  Normande,  Barbarin, 
Lorraine,  and  Limousine,  all  native  breeds  of  France,  the  first  four 
very  coarse,  the  latter  somewhat  resembling  our  Cheviots. 

The  show  of  Swine  was  not  as  good  as  is  often  seen  in  this 
country  at  the  exhibitions  of  the  principal  Agricultural  Societies. 
Indeed,  the  finest  animals  were  either  the  property  of  Englishmen, 
or  bred  by  them  and  sold  to  the  French,  and  most  of  our  improved 
breeds  were  represented.  Of  the  French  races  we  had  the  Nor- 
mande, the  Craonnais,  the  Manceau,  all  coarse  animals,  lar^e,  bony, 
tliin  in  the  back,  flat  in  the  sides,  with  very  long  hanging  ears. 
Austria  exhibited  animals  of  the  Szalonta  and  Mangalicza  breeds, 
which  appear  scarcely  to  have  emerged  from  the  wild  state.  They 
are  blacK,  with  thin  coarse  hair,  tending  to  curl ;  leggy,  round, 
and  narrow-backed  and  flat-sided.  These  were  the  principal 
breeds  exhibited ;  and  perhaps  there  was  no  department  of  the 
Exhibition  which  showed  more  clearly  the  superiority  of  British 
agriculture  than  that  of  the  pigs.  The  whole  appearance  of  the 
English  breeds  indicated  a  higher  state  of  civilisation  (if  we  may 
be  allowed  the  expression  as  applied  to  pigs),  than  that  of  their 
foreign  congeners ;  for  it  is  impossible  that  animals  of  such  sym- 
metry and  fineness  of  constitution  could  remain  long  in  such  a 
climate  as  that  of  England  and  retain  their  great  perfection,  un- 
less they  were  subjected  to  the  most  artificial  treatment.  The 
Continental  breeds,  coarse  as  they  are,  compelled,  under  the  pre- 
sent system  of  agriculture,  to  go  and  search  for  their  food  in  the 
fields  and  woods,  are  of  more  use  there  than  some  of  our  improved 
breeds,  which  can  do  nothing  but  lie  and  eat  the  food  which  is 
brought  them,  however  profitable  they  may  be  to  their  owners 
under  this  system.  But  still  the  former  may  be  improved  con- 
siderably, as  is  evident  from  some  crosses  exhibited  between  the 
English  breeds  and  the  Normande  and  Craonnaise.     They,  ap- 

E eared  to  be  such  animals  as  a  farmer  in  this  country  would  like  to 
ave,  not  requiring  too  much  care  from  him,  but  at  the  same  time 
proving  most  profitable  under  judicious  management.  They  were 
a  combination  of  size  and  fineness,  somewhat  larger  than  the  New 
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Leicester,  but  not  quite  so  fine.  In  no  branch  of  the  improvement 
of  domestic  animals  has  the  skill  of  our  breeders  obtained  a 
greater  triumph  than  in  the  breeding  of  swine ;  for  they  have 
certainly  produced  living  machines^  which  attain  the  object  required 
of  them  (viz.  the  conversion  of  their  food  into  flesh)  at  the  least 
possible  expense.  And  this  is  the  more  apparent  when  they  are 
contrasted  with  the  ungainly-looking  brutes  by  which  they  were 
surrounded  in  the  Exhibition. 

Immediately  to  the  west  of  the  building  were  erected  sheds  and 
houses  for  animals,  many  of  which  were  useful,  while  others  were 
regarded,  by  the  most  part  of  the  spectators,  more  as  zoological  curi- 
osities. Here  were  found  goats  and  rabbits  of  many  different  breeds; 
the  zebu,  or  Indian  bull,  and  cow,  so  useful  as  a  beast  of  burden 
in  its  native  country,  with  the  peculiar  hump  on  its  back,  so  much 
esteemed  as  a  delicacy  by  epicures ;  the  llama,  so  valuable  to  the 
ancient  Peruvians  for  its  tractable  disposition  as  a  beast  of  burden, 
and  now  so  much  prized  for  its  hair,  which  is  of  a  woolly  nature ; 
the  American  deer,  and  others.  In  this  section,  in'short,  we  found, 
in  the  coverings  of  the  different  animals  exhibited,  the  gradations 
from  the  coarse  hair  to  the  fine  wool,  which  appear  to  have  met  in 
one  case,  that  of  the  Angora  goat.  The  poultry  were  also  placed  in 
this  quarter,  and  attracted  considerable  attention  from  the  ladies 
and  mere  sightseers.  The  show  of  them  was  veiy  extensive,  and 
comprised  a  greater  variety  than  I  ever  witnessed  at  any  exhibi- 
tion. Specimens  of  all  the  kinds  usually  shown  in  this  country 
were  to  be  found  there,  with  considerable  additions  from  the  native 
breeds  of  France.  We  have  seen  better  birds  of  those  kinds 
which  are  reared  for  competition  in  this  country  than  any  exhibited 
at  Paris ;  but  there  are  some  of  the  native  breeds  of  France,  such 
as  that  of  the  cr^ve-coeur,  which,  from  their  good  shapes  ana  size, 
might  be  most  advantageously  introduced  into  this  country,  to  be 
used  for  crossing  with  some  of  our  breeds.  Ducks,  turkeys,  and 
geese,  completed  this  part  of  the  Exhibition ;  while  pigeons  and  phea- 
sants of  great  variety,  and  guinea-fowls,  addedmucfa  to  the  brilliancy 
of  the  scene,  by  the  beauty  and  splendour  of  their  plumage. 

In  a  country  wholly  or  principally  dependent  upon  its  own 
internal  resources  for  the  food  of  its  people,  agriculture  must  ever 
demand  the  first  exercise  of  their  labour.  A  full  proportion  of 
labour  must  always  be  given  to  it,  whatever  else  may  be  required  for 
the  other  branches  of  industry.  The  smaller,  therefore,  the  number 
required  in  agriculture  to  raise  the  same  quantity  of  produce,  the 
larger  will  be  the  surplus  for  employment  in  the  other  occupa- 
tions which  add  to  the  wealth  of  a  countij.  Now,  the  principal 
means  of  accomplishing  this  economy  of  human  labour  are  the 
exercise  of  skill  and  the  employment  of  machinery,  both  of 
which  indicate  a  high  state  of  advancement  in  the  arts.  The 
profitable  use  of  machinery  in  agriculture,  then,  may  be  regarded  as 
a  true  test  of  its  progress.   The  savage  does  not  know  how  to  apply 
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his  labour  for  raiBing  food  for  himself,  but  depends  upon  the  spon- 
taneous products  of  the  soil  for  a  scanty  and  uncertain  substitute. 
An  individual  of  those  races,  but  one  stage  removed  from  barbarism, 
is  able  barely  to  maintain  himself  from  the  produce  of  the  ground, 
which  he  scratches  with  the  rudest  implements.  The  nations  farther 
up  in  the  scale  of  civilisation  call  in  the  aid  of  the  labour  of  animals, 
by  which  means,  and  more  improved  implements,  the  labour  of  one 
man  is  sufficient  to  produce  food  for  more  than  himself.  And  when 
we  come  to  those  countries  where  agriculture  has  made  the  greatest 
progress,  where  science  has  been  applied,  skill  has  been  employed, 
and  implements  have  been  improved  so  as  to  encourage  labour,  one 
man  becomes  the  producer  of  food  for  several  consumers* 

If  we  are  to  judge  of  the  agriculture  of  the  different  countries 
which  exhibited  implements  at  Paris  by  the  criterion  stated  above, 
we  must  assign  the  first  nlace  to  that  of  England.  The  machines 
and  implements  exhibitea  by  it,  possessed  in  construction  a  solidity, 
in  workmanship  an  excellence,  in  design  an  adaptation  to  the  re- 
quirements of  an  improved  system  6f  farming,  which  did  not  cha- 
racterise those  from  other  countries  in  such  a  marked  manner.  On 
the  contrary,  many  of  the  latter  were  very  slight  in  their  construc- 
tion, as  was  evidenced  by  the  explosion  of  one  of  the  locomotive 
boilers,  and  by  the  issuing  of  steam  through  the  bolt-holes  of 
others.  Their  thrashing-machines,  with  but  few  exceptions,  were 
of  the  simplest  kind^  divested  of  winnowing-machines,  and  oi  those 
other  parts  of  machmery  considered  so  necessary  for  the  economy 
of  labour  on  a  well-conducted  farm.  In  one  case  there  was  rather 
a  novel  application  of  motive  power  on  the  treadmill  principle  to  a 
thrashings-machine :  a  horse  is  made  to  walk  on  aplatn)rm  of  wood, 
on  which  is  an  endless  series  of  steps,  through  which,  as  his  feet 
press  upon  them,  motion  is  given  to  the  platform,  and  thus  con- 
veyed to  the  machinery.  If  animals  could  be  got  to  walk  quietly 
on  the  platform,  the  application  of  this  principle  could  be  turned  to 
mamr  useful  purposes  in  the  steading. 

when  we  state  that  there  was  nothing  new  in  principle  in  the 
machine  and  implement  department,  that  the  collections  from  Eng- 
land were  decidedly  the  best,  and  that  we  have  often  seen  a  better 
show  of  them  in  Uiis  country,  we  need  not  detain  our  readers  by 
anv  minute  description.  We  will  therefore  proceed  to  mention 
a  row  things  which  attracted  our  attention  in  our  survey  of  this 
portion  of  tne  Exhibition.  The  foreign  ploughs  struck  us  as  being 
verv  clumsy  in  construction,  and  devoid  of  all  attention  to  scientific 
and  mechanical  principles  in  the  form  and  combination  of  the  parts. 
Howard's  plougo,  which  carried  off  the  first  prize  at  the  Berwick 
show,  obtained  here  also  the  first  prize.  The  same  remarks  can- 
not apply  to  the  carts;  they  appearea  to  be  most  serviceable  vehiclea 
There  were  several  reaping-machines  exhibited,  constructed  after 
the  fashion  of  those  wnich  competed  at  the  great  show  last  year. 
There  was  one  shown  which  was  wrought  by  being  pushed  by  the 
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hand.  The  principle  of  it  was  very  much  the  same  as  Smith  of 
Dean8t<m^0,  the  cutter  being  a  circular  revolyine  blade,  from  the 
axis  of  which)  extending  up  to  the  height  of  the  crop,  radiated 
small  pieces  of  iron  or  arms  for  throwing  the  cut  grain  aside.  A 
large  machine  on  the  same  principle  for  horses  was  also  shown. 
We  were  also  struck  with  the  great  number  of  machines  which 
were  exhibited  for  raising  water,  principally  for  the  purposes  of 
irrigation.  We  were  led  to  suppose  from  them  that  this  subject 
was  exciting  a  good  deal  of  interest  There  was  also  shown  a 
model  of  a  new  method  of  applying  water  as  a  motive  power,  in 
which  the  water  set  the  machine  in  motion  by  falling  alternately 
into  two  buckets  joined  to  one  another,  like  the  two  sides  of  an 
equilateral  triangle,  and  made  to  oscillate  at  the  apex.  This  cer- 
tainly appeared  far  more  simple  than  a  large  cumoersome  wheel. 
It  was  invented  by  M.  Dubuc.  A  machine,  or  rather  machines, 
for  making  straw  mats  for  the  preservation  of  vines,  potatoes, 
and  other  plants  from  spring  frosts,  is  deserving  of  notice.  The 
whole  machinery  can  be  purchased  for  little  more  than  £S 
sterling,  by  which  the  straw  is  cut  to  the  required  length,  and 
bound  firmly  together  by  wire.  The  mats  are  said  to  last 
for  four  years.  They  are  of  more  use  in  gardens  or  on  small 
farms  near  towns,  where  early  potatoes  are  raised,  than  they 
will  be  on  an  extensive  farm.  There  was  also  shown  a  machine 
invented  for  ventilating  grain  laid  up  in  ^anaries,  by  causing 
a  current  of  air  to  pass  through  porous  pipes  placed  in  the  hot* 
tom  of  the  heap  of  grain ;  it  wiU  be  of  very  great  benefit  in  warm 
countries,  where  the  grain  is  liable  not  only  to  heating,  and  acquir- 
ing a  musty  smell,  but  also  to.  the  attack  of  insects.  We  cannot 
omit  to  mention  a  portable  machine,  composed  of  a  straw-cutter 
and  turnip-grater,  and  a  box  for  the  cut  straw  and  grated  turnip 
to  fall  into  and  be  mixed.  It  is  constructed  so  that  both  of  the 
machines  can  be  driven  at  once  or  separately,  as  desired,  by  the 
hand  or  machinery.  The  cost  of  it  is  about  £7.  We  allude  to 
it  principally  to  show  the  importance  which  is  attached  on  the 
Continent,  in  the  feeding  of  cattle,  to  the  mixing  of  roots  with  cut 
straw,  a  practice  which  we  would  like  to  see  more  generally  fol- 
lowed in  this  country,  and  which  we  hope  to  see  become  ere  long 
as  much  the  rule  as  it  is  at  present  the  exception. 

The  exhibition  of  produce  was  both  extensive  and  instructive. 
We  had  interesting  collections  of  the  produce  of  Great  Britain 
and  Ireland,  amongst  which,  we  ma^  mention,  was  found  the  best 
sample  of  wneat  in  the  Exhibition,  viz..  that  from  Linplum,  which 
is  situated  in  the  high  district  of  Haddington.  The  variety  was 
Brodie's,  and  it  was  spring  grown.  We  had  also  specimens  of  the 
produce  of  almost  every  country  in  Europe,  so  that  we  had  an 
opportunity  of  studying  in  some  measure  the  peculiarities  of  culti- 
vation which  climate  and  other  adventitious  circumstances  had 
compelled  the  farmers  of  the  difierent  countries  to  adopt.    While 
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in  one  place  we  had  the  results  of  the  vine  cultivation,  in  another 
we  had  specimens  of  the  fine  merino  wool  from  sheep  on  the  Alps 
in  all  stages  of  preparation.  France,  as  was  to  be  expected,  made 
great  exertions  to  have  this  part  of  the  Exhibition  as  extensive 
and  interesting  as  possible.  Most  of  the  local  agricultural  socie- 
ties, and  all  the  imperial  agricultural  schools,  made  collections  of  the 
different  substances  produced  in  their  districts,  and  also  the  manu- 
factured article  from  these  products,  thus  presentiug  at  a  glance 
the  agricultural,  and  no  small  part  of  the  manufacturing  wealth 
of  France.  Her  colonies  sent  up  also  interesting  collections  of 
their  produce,  among  which  that  of  Algiers  was  decidedly  the  first. 
Few  but  those  who  have  either  seen  such  a  collection,  or  visited 
the  country  itself,  have  any  idea  of  the  wealth  of  this  colony. 

The  question  has  often  been  asked.  What  practical  benefit  have  we 
derived,  or  can  we  derive,  from  the  Paris  Exhibition  of  Agriculture? 
A  ready  answer  could  be  given  to  this  by  saying,  that  from  all 
such  exhibitions  good  must  result  to  the  parties  concerned,  by 
their  being  enabled  either  to  copy  what  is  excellent  or  avoid  what 
is  faulty,  and  by  bringing  together  men  of  diflerent  tastes,  and 
habits  of  thought,  so  necessary  to  a  healthy  tone  of  mind.  But 
in  so  far  as  this  country  is  concerned,  an  answer  more  to  the  point 
may  be  ^iven  ;  for  if  we  take  a  pecuniary  view  of  the  matter,  we 
will  find  most  substantial  benefits  have  accrued  to  the  country, 
both  in  the  numerous  money-premiums  and  medals  which  have 
been  awarded  to  the  exUibitors,  and  in  the  very  handsome  prizes 
which  have  been  given  for  the  majority  of  the  stock  sent  over. 
Besides,  an  important  market  has  been  opened  up  for  British 
stock,  which  it  will  take  many  a  year  to  glut,  if  the  stock  be 
found  to  answer.  Certainly  few  breeders  need  be  dissatisfied 
with  the  favourable  opportunity  afforded  them  of  exhibiting  their 
stock  to  purchasers  from  all  parts  of  Europe.  The  stodc  sent 
over  was,  42  bulls,  96  cows  and  9  calves,  174  sheep,  and  16  lambs. 
There  have  been  returned  to  Scotland  34  cattle  and  141  sheep. 
Most  of  the  stock  was  sold  in  Paris,  some  in  London,  and  a  few  died. 
There  could  not  have  been  realised  from  sales  and  premiums  by  the 
Scotch  exhibitors  less  than  L,10,000. 

We  would  not  advise  any  tampering  with  our  improved  native 
breeds  by  the  introduction  of  foreign  blood.  Let  our  Ayrshires 
retain  their  elegance,  gracefulness,  and  excellent  milking  pro- 
perties ;  let  our  Durhams  retain  their  majestic  gait,  precocity,  atid 
aptitude  to  fatten ;  let  our  Leicesters  and  southdowns  retain  their 

Eerfect  symmetry  ;  let  our  Cheviots  and  blackfaced  lose  not  their 
ardiness.  From  anything  we  saw.  they  cannot  be  improved  by 
the  amalgamation  of  foreign  blooa.  The  experiment  would  be 
dangerous.  But  it  must  be  admitted  that  the  pure  breeds  are  not, 
under  all  circumstances  of  British  farming,  the  most  profitable ;  the 
crosses  are  often  most  important  and  valuable.  It  is  well  known 
that  in  London  a  cross  with  the  improved  short-horn  and  a  cow 
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from  a  breed  valaed  for  its  milking  qualities  is  preferred  bj  dairy- 
keepers  to  a  cow  of  the  pure  milkiug  breed,  because,  when  it  is  of 
no  rdrther  use  for  giving  milk,  it  is  more  easily  fattened  off,  and 
attains  a  greater  weight  than  the  latter.  Now.  it  becomes  a  ques- 
tion if,  in  circumstances  such  as  that,  and  even  m  country  districts, 
where  the  rearing  of  large  cattle  for  feeding  is  an  object  with  the 
farmer,  the  introduction  of  some  Flamande  cows  may  not  be  ad- 
vantageous; for  there  is  no  milky  breed  with  which  we  are 
acquamted  bettor  adapted  for  throwing  a  good  cross  with  an  im- 

E roved  short-horn  than  the  Flamande.  The  Swiss  cattle  were  in 
igh  repute  with  many  Englishmen,  and  one  nobleman  has  pur- 
chased 14  of  them  to  bring  over  to  this  country.  We  have  already 
expressed  a  favourable  opinion  of  them  as  milkers,  though  they  are 
rather  coarse ;  but  as  we  are  not  aware  of  the  purpose  for  which 
they  have  been  introduced — ^whether  to  be  retained  as  a  pure  breed 
or  merely  for  crossing — we  are  unable  to  express  an  opmion  as  to 
the  policy  of  the  step.  Perhaps  they  might  improve  the  milking 
properties  of  some  of  the  breeds  of  the  south  of  England,  to  which 
they  are  somewhat  similar  in  appearance,  though  possessing  better 
points  as  milkers.  There  are  circumstances,  too,  where  a  judicious 
cross  might  be  had  between  the  Ayrshire  and  Breton,  a  beautiful 
specimen  of  which  was  shown  in  the  Exhibition.  The  same  re- 
marks apply  to  sheep.  The  Texel  and  Holstein  sheep,  from  their 
size  and  other  gooa  qualities,  would  throw  capital  stock  with  an 
improved  Leicester,  in  which  there  are  often  complaints  of  the  waot 
of  weight. 

One  of  the  most  interesting  and  instructive  parts  of  the  Exhibi- 
tion was  that  devoted  to  the  crosses.  And  here  we  observed  the 
favour  in  which  the  improved  short-horns  were  held,  from  the  numer- 
ous crosses  which  bore  their  characters.  Those  between  the  short- 
horns and  the  Cotentine,  the  Flamande,  the  Manceau,  the  Dutch, 
and  the  Charolaise,  are  particularly  worthy  of  notice,  and  show  in 
a  marked  manner  what  agricultural  wealth  would  accrue  to  France 
if  the  farmers,  directing  more  attention  to  the  production  of  beef, 
would  raise  first  crosses  with  a  short-horn  bull  and  some  of  their 
native  cows.  The  cross  between  the  short-horn  bull  and  Bre- 
ton cow,  of  which  there  were  several  examples  in  the  Exhibi- 
tion, was  very  like  the  pure  Holland  cow,  but  with  a  greater  ten- 
dency to  lay  on  fat.  Some  of  the  crosses  between  the  native 
breeds,  such  as  the  Normande  and  Flamande,  were  very  large — the 
largest  cross,  in  fact,  shown.  We  cannot  help  thinking  that  the 
French  are  committing  an  error  in  breeding  too  much  from  crosses. 
The  first  crosses  are  good,  but  to  breed  from  them  will  be  attended 
with  some  risk,  unless  the  object  is  to  give  a  dash  of  one  parti- 
cular breed  to  another,  which  must  be  done  with  great  care  for 
successive  generations.  From  the  purchases  made  of  Ayrshire 
stock  by  the  foreigners,  the  production  of  milk  seems  to  be  a  more 
important  object  with  them  than  the  production  of  beef.    It  was 
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obeerved  that  there  were  more  cows  in  proportion  bought,  than 
bulls  for  breeding  purposes.  If  the  object  of  the  foreign  buyer  is 
simply  to  amalgamate  the  blood  of  the  Ayrshire  with  that  of  his 
native  breed,  to  ingraft  its  good  milking  qualities  on  the  original 
stock,  without  depreciating  its  own  peculiar  properdes,  particu- 
larly^ its  fitness  for  labour,  we  think  that  he  has  done  right  in  pur- 
dbasing  cows  in  preference  to  bulls.  The  present  fashionable 
breed  of  short-horns  is  descended  from  a  Galloway  cow ;  and  in 
the  same  way  the  distinctive  characters  of  the  native  breeds  may 
be  maintiunea,  while  some  of  the  excellent  points  of  the  Ajrrshire 
may  have  been  imparted  to  it.  We  woula  most  willingly  have 
enlarged  on  this  subject  had  our  time  and  space  permitted. 

Before  drawing  these  notes  to  a  close,  we  must  express  our 
acknowledgments  to  the  French  Oovemment,  which  we  are 
sure  are  shared  in  by  all  the  Scotch  visitors,  for  the  opportunity 
they  have  afforded  us  of  witnessing  the  grand  agricultural  speip- 
tacle  just  brought  to  a  conclusion  at  Paris.  And  we  must  express 
our  high  admiration  of  that  feeling  in  them  which  prompted  the 
awarding  of  premiums  and  medals  to  the  servants  who  had 
charge  of  the  stock  exhibited,  in  addition  to  the  very  handsome 
liberality  which  they  showed  in  the  management  of  the  Exhibi- 
tion generally.  If  it  be  the  case  that  the  state  of  a^culture  in 
France  required  such  great  exertions  to  be  put  forth  in  behalf  of 
it,  it  must  be  admitted  that  it  is  not  only  highly  creditable  to 
those  who  perceived  it,  devised  the  scheme  of  the  Universal  Exhi- 
bition, and  carried  it  into  execution,  but  it  is  the  best  thin^  that 
could  have  been  done  for  the  progress  of  agriculture  in  Irance. 
For  to  know  one's  deficiencies,  to  acknowledge  one's  errors,  is  the 
first  step  towards  improvement. 

We  do  not  deny  that  we  are  unrivalled  in  our  agriculture ;  but 
we  have  seen  enough  to  let  us  know  that  we  can  adopt  with 
advantage  something  connected  with  agriculture  in  France — such 
as  her  educational  establishments.  And  we  ought  not  to  forget 
that  we  are  far  more  advantageously  situated  here,  both  from  the 
markets  which  we  command,  and  from  our  political  institutions. 
Every  revolution  which  occurs  in  a  country  throws  back  its  agri- 
culture ;  and  the  present  system  of  the  division  of  property  among 
children  on  the  death  of  a  parent  which  prevails  in  France  im- 
pedes its  progress.  If  we  are  first  at  present  in  the  race  of  agri- 
cultural progress,  we  must  remember  that  we  are  deprived  of  that 
stimulus  of  rivalry  which  pervades  those  behind  us.  In  these 
times  of  rapid  changes,  we  require  to  be  awake,  to  brace  up  our 
energies  to  keep  pace  with  the  improvements  which  are  going  on 
around  us.  A  discovery  new  to-day  is  succeeded  by  one  more 
wonderful  to-morrow ;  an  invention  considered  perfect  this  week, 
is  displaced  by  one  more  extraordinary  in  its  results  the  next. 
As  in  the  unceasing  roll  of  waves,  which  appear  for  a  little,  and 
then  are  lost  for  ever  on  the  beach,  so,  in  the  multitude  of  improve: 
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ments  which  rise  aronnd  us  everj  daj,  our  attention  is  attracted 
by  theoii  as  they  pass  before  us  in  rapid  succession,  to  be  for- 

S»tten,  as  they  are  ever  displaced  by  those  that  follow.  Let  us, 
erefore,  not  relax  our  energies ;  for  we  may  be  sure  that  many 
countries  will  date  an  improvement  in  their  agriculture  from  the 
Paris  Unirersal  Agricultural  Exhibition. 


FIAES  PRICES  0/  ihe  drffereni  C0VNTIE8  of  SCOTLAND,  for  Crop  and 
Tear  1855,  by  the  Imperial  MeoiUTe, 


ABERDEEN. 

] 
Wbeal  .      -       - 

Bariey,  wittioot  fodder 

withfoddar 

B«ra,  Pint,  witboat  fod. 

with  fodder 

SeoODd,  without  Ibd.  S6/9 

with  fodder  42/3 

0«te,  Potato,  withootfod.  27/2 

with  fodder  36/2 

—  Common,  wltboot  ibd.  28/2 


37A 
43/7 
87/3 
4S/9 


*  with  fodder 


34/2 

89/ 


lfalt,dntyiirdaded      • 
Oetmeel,  per  140  lb.      - 

82/10 

66/4 
23/ 

ARGYLL. 

Wheat  •       -       -       . 
Bariey  -       -      -       . 
Bere      -       -       -       . 
0«te      ... 
Beeng    .       .       .       . 
Oatmeid,  per  140  lb. 

72/2 
.    28/2 

AYR. 


Wheat 
Barley 
Bare 
Oata 


.    67/4J 
-    37/7 


Oatmeal,  per  140  lb.     - 
BANFF. 

Wheat  .       .       , 

Barley,  without  fodder  - 
~— with  fodder 
Bera,  without  fodder     - 
— -.  with  fodder    • 
Oata,  Potato,  without  fod. 
-with'  " 


23/ 

48/ 
21/0» 


J,  without  fod. 
—  with  fodder 


Beana  ... 
Bye      -       -       - 

OiOmeal,  per  1401b. 


77/6 
87/6 

42/ 

34y3 

38/9 

26/9 

32/3 

26/4 

81/10 

38/ 

39/10 

21/3 


BERWICK. 


Wheat 
Barley,  Merae 


Bere     . 
Oala,  Merae 


37/3 

89/4 

»/iiH 

79/8 


Peaae    .        •         - 
Oatmeal,  per  140  lb. 


BUTE. 

Wheat  ... 

Barley  ... 

Bore     ... 

Oata      ... 

Peaae  and  Beana 

Oatmeal,  per  140  lb.       -    21/B} 


Imp.  qr. 

*  70/01 

•  41A 
-    S3/10i 
.    26/9 
.    43/3 


CAITHNESB. 


Bailey  ... 
Bere  ... 
Oata,  Angua 

Sandy   - 

Oatmeal,  per  140  lb. 


.    34/»| 


.    2 


^1^ 


20/2t 


CLACKMANNAN. 

Wheat  ...  -    9S/I0k 

Barlqr,  KerM       -  .39/ 

Dryfield      -  -    41/21 

Oata,  Kerae  .       •  -    28/S 

Dryfldd        -  -    27/11; 

Peaae  and  Beana  -  -    43/10; 

Malt,  duty  free     •  -    47/111 

Oatmeal,  per  140  lb.  -    2^ 


DUMBARTON. 


Wheat  - 
Barley  . 
Bere  • 
Oata  . 
Peaae  and  Beana 
Oatmeal,  per  140  lb. 


-  68/6 

-  38/ 
.  86/ 
.  27/5 
.  44/7 

-  22/6 


DUMFRIES. 


Wheat  - 
Barley  > 
Bere      .       " 
Oata,  Potato 

White- 

Rye      -       . 
Peaae    > 


Malt      . 
Oatmeal,  per  140  lb. 

EDINBURGH. 

Wheat,  Fiiat 
— — —  Second 
Barley,  Firat 

Second 

Third 

Oata,  Firat    - 

Second 

Peaae  and  Beana 
Oatmeal,  per  112  lb. 
SSOlb. 


71/8 
39A0 

27/2 

25/10 

49/2 

50/ 
88/ 
21/0* 


70/9 

«8/ 

40/S 

38/ 

36/ 

29/6 

27/B 

«/ 

17/ 

43^ 


ELGIN  AND  MORAY. 

Imp.  qr. 
Wheat  -  -  -  -  78/& 
Barley  ....  40/9 
Oata  .  .  •  .39/4 
Rye  ....  43/6 
Peaae  and  Beana  -  .  48/10 
trllSlb.      .    18/5 


FIFE. 

Wheat,  White    - 

Red 

Barley- 

Bere    - 

Oata    ... 

Rye     ... 

Peaae  and  Beana 

Malt    - 

Oatmeal,  per  112  lb. 

FORFAR. 


73/3A 

68/8A 

89/4 

82/8*1 


Wheat  ... 

Red  -       - 

Barley  ... 
Bere  .  .  - 
Oata,  Potato 

Common 

Rye      ... 
Peaae  and  Beana  - 
Malt     - 
Oatmeal,  per  140  lb. 


-  74/3 

-  68/B 

-  87/11 

-  85/4 

-  28/4 

-  28/11 
.  45A0 
.  89/2 

-  74/10 

-  18A 


HADDINGTON. 


Wheat,  Ffavt 

Second 

Tliird 


Barley,  Firat 


84/11 

78y^i 

71A0i 

45/1* 

42/3 

38/101 

36/2 

82/7* 

30/ 


INVERNESS. 

Wheat,  without  fodder 
with  fodder 


Barley,  without  fodder 

with  fodder 

Bere,  without  fodder 

with  fodder  - 

Oata,  without  fodder 

with  fodder 

Rye»  without  fodder 

with  fodder  . 

Peaae  .  -  - 
Peaae,  with  fodder 
Boana  •  -  ' 
1,  per  lis  lb. 


77/ 

84/ 

39/7 

4&7 

37/7 

«/7 

28/7 

86/7 

87/5 

44/B 

i2/ 

62/ 

«/ 

lS/11 
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KINCARDINE. 


FIARS  VBlCE&^CotUinued. 
NAOtK. 


Imp.  qr. 

74/8 
83/6 
37/4 
44/10 


36/4i 
-    42/10 


Wheat,  without  fodder 
■  with  fodder 

Barley,  wiUiout  fodder 

with  fodder 

Bere,  without  fodder 

with  fodder   - 

Oats,  Potato,  without  fod.  28/6^ 

with  fodder  87/6 

Common,  without  fod.  27/Oi 

with  fod.    36/ 

37/ 
46/ 
37/ 
46/ 
2W 


Pease,  without  fodder 

■  with  fodder 
Beans,  wittiout  fodder 

■  with  fodder 
Oatmeal,  per  140  lb. 

KINROSS. 
Wheat 
Barley,  First 

■  Second 
Bere,  First    - 
— ^-  Second 
Oats,  First    - 

■  Second 

Black,  Fhvt  -  . 

— —  Second 
Pease    -       -       - 
BaansJ  - 
Oatmeal,  per  280  lb. 


38/6 


28/4 
26/8 


43/2 


KIRKCUDBRIGHT. 

Wheat  -       -       -    71/8 


Barley 

Oats,  Potato 

—  Common 

Beans 

Oatmeal,  per  140  lb. 

LANARK 

Wheat,  Vint 

• Second 

Third 

Barley,  First 

• Second 

• Third 

Bere,  First 
■^^-  Second 
Oats,  First    - 

■  Second 
Pease,  First  • 

■  Second 
Beans,  First 

■  Second 
Malt,  duty  fne 
Oatmeal,Ffrst,per  _  __ 
Second,    do. 

LINLITHGOW. 
Wheat  -  -  -  - 
Barley  -  -  .  . 
Oats  .... 
Pease  and  Beans  - 
Malt  .... 
Oatmeal,  per  140  lb. 
1121b.       - 


37/4 
-    26/8 

"    60/2 
.    20/5 


68/2 

61/6 

61/7* 

39/10 

2(5/8 

24/11 

33/lJ 

27/2 
25,8J 


49/3 
46/2 

63/4 
L40Ib.   21/9 


40/7 
27A 
43/2 
72/7 
21/9 
17/6 


Imp.  qr. 
Wheat  -       -       -       -78/ 
Barley,  without  fodder      40/S 
with  fodder         -    48/ 


Oats,  without  fodder     -    30/5 

with  fodder  -    42/ 

Oatmeal,  per  112  lb.     -    19/3 


ORKNEY. 

Malt,  per  140  lb. 

with  duty 

Bere,  per  380  lb.  - 
Oatmeal,  per  140  lb. 


PEEBLES. 


Wheat,  First 

Second 

Third 


Oats,  Pint 

Second 

Third 

Pease  and  Beans,  First 
— — ^—  Second  46/7 

Third     44/2 


15/5 
27/S 
16/9 
26/6 


72/7 

67/3* 

62/9 

40/Ot 

37/9% 

33/5* 

28/lli 

26/9« 

24/6 

63/ 


Oatmeal,  per  1401b.  Pint    23/^ 
Second  22/ 


.Third  20/ 


PERTH. 


Wheat,  First 
Second 


Barley,  First 
Second 


Oats,  First 

Second 

Rye 

Pease  and  Beans 

Oatmeal,  per  140  lb. 


72/1 
63/B 

38/8 

84/5 

27/9 

26/3* 

43/ 

42/1 

22/8 


RENFREW. 


Wheat,  First 
Second 


Barley,  First 

•  Second 

Bere,  First    - 


Oats,  First    - 

Second 

Beans,  First 

Second 

Oatmeal,  per  140  lb. 


67/7 
38/3 
35/8 
37/4 

28/9* 

27/5t 

46/5 

46/11* 

First    21/3 


ROSS  AND  CROMARTY. 


Wheat,  First 

Second 

Barley 
Bere      - 
Oats,  First    - 

Second 

Pease    - 

Beans    • 

Rye      - 

Malt,  duty  free 

Oatmeal,  per  1401b. 

Barley-meal 


76/10 

.40/11 

40/ 

30/11 

a^ 

d8/« 
«/ 
41/8 
4S^ 
2^/6 
21/4 


ROXBURGH. 

Wheat  -       -  75/4 

Barley    -       -        -  37/10^ 

Oats       .       -       -  30/lA 
Rye       -       -       - 

Pease     -       -       -  49/8^ 

Beans    -       -        -  47/0^ 

Oatmeal,  per  140  lb.  22/SJV 


SELKIRK. 

Wheat 
Barley 
Oats,  Potato 

Common 

Pease    - .     * 
Oatmeal,  per  280  lb. 

STIRLING. 

Wheat  -  - 
Barley,  Kerse 
Dryfleld 


71/8 
37/7 
28A( 
27/7 
61/8 
41/8 


61/4 
38/lOA 


Oats,  Kerse  -  -27^ 

Dryfleld      -  -    27/ 

Mttirland    - 

Beans-       -        -  -    46/ 

Malt   .       .       -  .    7V 

Oatmeal,  per  140  lb.  ■    21/ 

SUTHERLAND. 

Wheat  - 
Barley  - 
Bere  - 
OaU  • 
Rye  - 
Pease  - 
Oatmeal,  per  140  lb. 


75/2 
41/8 
30/ 
30/11 


.    24/8 


WIGTOWN. 


Wheat  - 
Barley  - 
Bere  - 
Oats,  Potato 

Common 

Rye      -       - 
Pease    - 


Malt     - 

Oatmeal,  per  280  lb. 


67/8 
38/ 
34/8 
24/8 

40/ 

49^ 

40/2 


We  may  infonn  our  English  readers,  that  Fiars  Prices  are  the  arerage  prices  of 
grain,  as  ascertained  every  year,  by  the  verdict  of  Juries,  in  every  County  of  Scot- 
land. The  Juries  are  summoned  in  spring,  and  ascertain,  fVom  the  evidence  produced 
to  them,  the  average  prices  of  the  preceding  crop.  By  these  prices,  rents  payable  in 
grain,  and  similar  contracts,  are  generally  determined  ;  but  the  main  object  is  to 
convert  into  money  the  stipends  (for  the  most  part  fixed  at  a  certain  quantity  of 
grain)  of  the  Scottish  Clergy.' 


AVERAGE  PBICB8  OP  GEAIN. 
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AVERAGE    PRICE    OF   THE    DIFFERENT    KINDS    OP    GRAIN, 

PKR  IMPSRIAL  QDARTKR,  BOLD  AT  THB  FOLLOWING  PLACSS. 

LONDON. 

EDINBUEOH.                                | 

Oata. 

Peaae. 

Beaaa. 

Date. 

WlkBftt. 

Bltftey. 

Oata. 

Bjr«.  {pmm. 

B«ana. 

Date. 

Wheat. 

Barley. 

1856. 

Fttb.   2. 

9. 

16. 

23. 

1.  d. 

78    8 
76    8 
72    4 
70  10 

s.   d. 
39    3 
38    3 
37    7 
35  10 

B.  d. 

26    0 
24    6 
21    8 
23    8 

8.  d. 

53    0 
52    6 
60    4 

48  10 

8.   d. 
45    9 
45  11 
43    6 
41    0 

8.   d. 
41     6 
40    1 

38  6 

39  8 

1866.     8.  d. 

Feb.  6.  64    2 
la  65    0 
20.  68    6 
27.  71    1 

Mar.  5.  67    3 
12.  69  11 

8.  d. 

34    8 

34  7 

35  8 

36  9 

8.  d. 

26  9 

27  2 

29  1 

30  2 

8.   d. 
44    0 

42    6 

44  2 

45  9 

8.  d. 
44    7 

43  1 

44  11 
47    1 

Mar.  1. 

72    2 
72    4 

36    4 
35    6 

22    7 
24    9 

47    4 
M    6 

40    2 
39  10 

37  8 

38  11 

37    6 
41    4 

32  2 

33  1 

45  10 

47    2 

46  6 
48    3 

15. 
22. 

29. 
Aprils. 

68  7 

69  2 
72    6 
71    8 

37  5 

38  2 
37    6 

39  1 

21  11 

22  4 
21    3 
21  10 

44    6 

42  2 

43  10 
46    0 

40  11 

39  7 

40  5 
40    6 

38    7 
36  11 

38  6 

39  1 

19.  72  11 

26.!  68  11 

April  2.  70    1 

9.1  72    0 

41    1 
40    4 

40  10 

41  6 

33    6 
30    9 
30    1 
30    1 

46    2 
44    6 
44  10 
44    4 

46  10 
45  3 
45  7 
45    2 

12. 

71    2 

38    4 

23    5 

42    2 

38    9 

38    9 

16.  69    3 

40    8 

29    1 

43    6 

44    5 

19. 

71    6 

40    1 

21    6 

41    8 

36    9 

38    6 

2a!  68    2 

40    3 

28    6 

43    4 

44    3 

86. 

69    5 

38    7 

21    8 

40    6 

39    0 

38    6 

30.  68  11 

40  11 

28    8 

43    8 

44    6 

Maj  3. 

10. 
17. 

68    6 
70    5 
72    2 

39  8 
38    3 

40  6 

21  11 
21    8 
23    2 

36  11 
38    0 
38*2 

37  10 

38  4 
41    7 

40    2 
34    9 
37    6 

May  7.;  68  11 
14.  67  10 
21    67    3 

40    8 
40    7 
40    9 

27  10 

28  5 
•27  11 

43  6 

44  6 
44    8 

44  9 

45  9 
45    3 

24. 
31. 

69    4  33    01 
71    9(37    5! 

21  11 

22  2 

38    6 
38    7 

36    4 
43    4 

38  1 

39  4 

28.167    4 

39  11 

28    8 

42    6 

43    2 

DUBLIN.                              1 

LIVERPOOL. 

1  Wheat,,  Barley. 

X^\, 

Oata, 
p.barl. 

Flour, 
p.  bar'l. 

Date. 

p.barl. 

p.  barl. 

Date. 

WlMat. 

Bartey. 

Oato. 

By«. 

Pmm. 

Beaat. 

*^»tt. 

16  it. 

17  at. 

*^14at. 

9  at. 

1856. 

s.  d. 

1.   d. 

8.   d. 

8.  d. 

8.  d. 

8.  d. 

1856. 

8.   d. 

8.  d. 

8.    d. 

8.   d. 

8.  d. 

Feb.  2. 

74  10 

37    0 

26  10 

41    6 

46  11 

42    0 

Feb.  8. 

37    0 

18    6 

17    1 

13    8 

25     8 

9. 

72    9 

39  10 

26    6 

40    8 

44    9 

46    3 

15.  38    6 

18    7 

16    9 

13    4 

26  10 

16. 

67  10 

33    8 

29    3 

38    6 

43    6 

43    5 

22. 

38    9 

18  11 

16  11 

13    7 

26    4 

23. 

67    2 

36    5 

21  10 

35    8 

42    4 

39  11 

20. 

38    6 

18    9 

16    8 

13    6 

26    6 

Mar.  1. 

67    5 

35    4 

23    6 

36    2 

41    6 

43    7 

Mar.  7. 

38    2 

18    6 

16    4 

13    6 

26    4 

8. 

67    8 

37    2 

24    8 

87    4 

41  10 

41  10 

14. 

37  11 

18    4 

16    2 

13    8 

26    3 

16. 

67    9 

35    6 

21    7 

38    6 

42    1 

43  10 

21. 

37  10 

18    3 

15  11 

13    4 

26    2 

22. 

68    4 

37    9 

23  11 

40    4 

42    6 

44    7 

28. 

38    0 

18    1 

16    1 

IS    6 

26    0 

29. 

69    4 

37    4 

25  10 

43    7 

42    4 

43    5 

April  4.1  38    3 

18    0 

15  10 

14    2 

26    2 

Aprils. 

68    7 

36    9 

24    8 

44    6 

42    0 

43    7 

11.  39  11 

19    1 

16    6 

14    6 

26    4 

12. 

68    8 

36    6 

23    9 

42  10 

42    4 

44    6 

18.  39    8 

19    2 

17    1 

14    3 

26    6 

19. 

68    0 

36    9 

24    6 

40    6 

43    2 

45    2 

25.  39  10 

19    0 

17    3 

14    2 

26    7 

26. 

68    1 

38    3 

22    8 

38    9 

42    2 

41    4 

2^7  2.  39    8 

19    2 

16  10 

14    3 

26    6 

Maj  3. 

67    2 

38    6 

21    6 

40    6 

41    9 

44    7 

9. 

39    6   19    1 

17    2 

14    1 

26    4 

10. 

69    1 

38    9 

23    8 

42    4 

40    3 

45    6 

16. 

39    9,19    2 

17    3 

14    0 

26    3 

17. 

70    0 

34    3 

23    9 

45    2 

39    6 

41    6 

23. 

40    6    19    4 

16  11 

13    6 

26    6 

24. 

69    6 

33    7 

23    8 

43    4 

38    8 

44    6 

30. 

41  10  '  19    6 

17    4 

IS    9 

26  10 

31. 

68    6 

33    0 

22    4 

42    8 

39    2 

44    6 

1 

TABLE  SHOWING  THE  WEEKLY  AVERAGE  PRICE  OF  GRAIN, 

Made  up  in  terms  qf7th  and  8th  Geo.  IV,,  c.  58,  and  9th  and  lOth  Vict.,  e.  22.    On  and  after  Itt 

Fdn-uarM  1S49,  the  Duty  payable  on  FOREIGN  CORN  imported  U  It.  per  quarter,  and  on  Flour 

or  Meal  4>id.M  every  cwL 

Sato. 

WhMt. 

Bwtoj. 

Oala. 

Bye. 

Peaae. 

Beana. 

II 

t 

11 

II 

« 

i^ 

« 

1! 

II 

1^ 

II 

II 

1856. 

s.    d 

8.    d. 

8.   d 

8.    d 

8.    d. 

8.    d. 

8.     d. 

8.     d. 

8.     d. 

8.    d. 

8.      d.     8.      d.| 

Feb.    2. 

75  H 

76    ( 

38    ( 

38    C 

25    6 

26    3 

53    2 

63    8 

43    1 

45    3 

44    6 

46    6 

9. 

78    8 

76  1] 

37    6 

38    S 

24    6 

25  10 

51    4 

53    1 

42    2 

44    4 

43    4 

45    6 

16. 

71    ! 

75    1 

37    1 

37  1] 

23  10 

26    4 

60    4{62    9 

41    6 

43    6 

42    7 

44    8 

23. 

.   69    2 

73  11 

35    ( 

37    6  23    6 

24  11 

46    4 '61    4 

39    6 

42    6 

41    7  j  43  10 

Mar.   1 

.   69    ! 

r   78     s 

36    ( 

37    0,23    9 

24    6 

47    2i50    4 

39    6 

41    6 

41    6,43    1 

8. 

.  69  11 

71    : 

35  11 

36    i 

24    1 

24    2 

46    6|49    0 

40    3 

41    0 

40  10   42    4 

16 

.  67  11 

70    i 

36    2 

36    4 

23    2 

23  10 

43    2 '47    4 

40    3 

40    6 

41    0   41  10 

22. 

.  67    1 

»  69    2 

37    S 

36    S 

23    2 

23    7 

43    6    46    0 

39    6 

40    1 

40    7.41    4 

29. 

.   69  1( 

69    0138    ] 

36    6 

24    0 

23    7 

46    6   45    4 

40    1   39  10 

41    Si  41     1 

April   6. 

.  69    1 

»  69    0  38    C 

36  11 

23    6 

23    7 

44    7   45    3 

39    7  39  10  40    7, 

40  11 

12. 

.  68    : 

'  68  10  39    € 

37    e 

23    8 

23    8 

42    4   44    6 

37  10  39    7   41    4 

40  10 

19 

69    1 

68    8;39    S 

38    ] 

23    7 

23    6 

44    71 44    1 

37    4 

39    1 

41    9 

96.  

.  67  1; 

68    7,39  11 

38    fi 

23    4 

23    7 

40    3   43    7 

39    2 

38  11 

41    4 

MiV    a  

66    ( 

68    ? 

40    6 

39    3 

22    9 

23    6 

38  11    42  10 

39    0 

38  10 

41  11 

10 

67    5 

^  68    1 

40    S 

39    7 

23  10 

23    6 

43    7 

42    4 

38    6 

38    7 

41    3 

17 

68    i 

68    ] 

40    0 

39  10 

23    6 

23    5 

41    4 

41  10 

39  11 

3S    6 

41    7 

24 

69    1 

68    S 

39    6 

39  11 

23  10 

23    6 

47    6 

42    8 

38    8 

38    9; 

41    6   41    6 

81 

68    2;68    0 

38  11 

39  10  23  10123    6 

42    4    42    41 

39  11 

39    2 

42    2   41    7 
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FOREIGN  MARKETS — THE  BEYENUE,  ETC. 


FOREIGN  MARKETS. — ^PsB  Ikfebial  Quabteb,  7BEE  on  boabd. 


Dftto.         MMkcU. 


Wheat. 


E,.. 


1856. 
Feb.  .. 
March 

^v. 

Feb.  .. 
March 
AprU.. 
May  .. 
Feb.  .. 
March 
April.. 
May  .. 
Feb.  .. 
March 
April.. 
May  .. 


1.  d. 

70    6- 


Danxig-t 


Ham- 
buxK 


KOniga-j 
barg    1 


a.  d.j  8.  d. 

76  0.27    6 

72  626 

72  026 

70  6  24 

76  6,29 

75  028 

66  6,27 


s.  d. 


65  6  26  6 


69  028 

70  0126 
68  6,25 
68  024 
74  6,28 
78  625 
70  6  24 
68  624 


37 
85 
38 
32 
36 
S3 
28  3 


18 
17 
16 
16 
18 
17 
17 

17  6 

18  6 


a.  d. 

84  0 
6 
0 
6 
0 
6 
0 
6 
6 
6 
0 


a.  d. 
51  0 
60  6 


48  639 

46  036 

48  643 

46  648 


46  0 

44  6 

-50  6 


40 
38 
39 
48  638 
46  637 
44  036 
46  638 


^ 


a.  d.  1.  d. 
48    6  38    6 


-48  0  39 

46  638 

43  637 

63  0  40 

68  6  39 

60  0tS8 


6137 
636 
633 


6 

690 
636 
44    635 
30 


47    6 
44    6 


31 


a.  d. 
.47 
-46 
-46 
-44 
.46  6 
-44  6 
-48  6 
-41  6 
-44  6 
-48  0 
-36  6 
-85  0 
-46  6 
-48  6 
-36 
•  36 


Vniflito from  UMBaIti«. from 4i.  lo  te.  8d.i  from  Um MeditemmMui.fc.  6d.  lo  1%. 6d.; 
and  hj  steamer  from  Hamburg «4i.  to  6i.  par  Imperial  qr. 


THE  REVENUE.— Fbom  SIst  Mabch  1855  to  Slsi  Maboh  1856. 


Tean  Miding  Mar.  SI. 


USE. 


Cuatoma  .... 

Excise 

Stainpa 

Taxea  

Poit-Offica  .. 
Miacellaneooa 
Property  Tax 

Total  Income 


£ 

4J28,111 

8,594,518 

1,832,239 

200,030 

329.923 

309,361 

6,899,384 


£ 

5,225,169 

2,631,600 

1,766,463 

207,738 

327,399 

366.502 

6.837,280 


£ 
497,068 
37,088 

7,708 

66^141 

937,946 


66,766 
8,534 


£ 

80,998,874 
16.341,188 
7.138,949 
3,136,143 
1,334,157 
1,009,030 
11,364,637 


£ 

81.788,770 
16,636,670 
6,894,307 
8,9&8,626 
1,171,695 
1,439.664 
14,814,757 


£ 
789.996 
895,648 


168.468 

430,634 

3,560,180 


838,642 
177,617 


15,883,616  17,361,151 
Deduct  decreaae.... 

on  theqr... 


1,585,935 
68,890 


68,890 


1,477.646 


61,206.918165,704,489 
Dedactdecreaae.... 

Increaae  on  the  year 


6,338.764 
416,169 


416,169 


4.828,695 


PRICES  OF  BUTCHER-MEAT.—Peb  Stonb  ov  14  Poukbs. 


LONDON.         LIVBRPOOL.      NEWCASTLE.     EDINBURGH.        GLASGOW. 


Matton. 


Matton. 


Beef. 


Beef.       Mnttoa. 


1866. 
Feb.  . 
March. 
AprU  . 
May    . 


i.d.  a.d. 
66-79 
69-7  9 
60-8  0 
6  6-86 


ad.  a.d. 
6  0-83 
63-83 
66-8 
69 


66 
8  96 


8.d.  a.d. 
59-79 
6  0-8  0 
3-83 
6-86 


a.d.  a.d. 
60-80 
6  3-83 
66-93 
69-9  6 


a.d.  a.d. 
63-79 
6  3-79 
6  0-76 
66-86 


a.  d.  a.  d.  a.  d.  a.  d. 
60-80 


66-83 
7  9-8  9. _ 
7  6-8666 
7  6.8  9|i 


a.d.  8.d. 
6  0-7 


63-806  3-79 
6  6-8  66  6-8  6 
|6  3-8  316  0-7 


66 


a.d.  a.d. 

6-83 
69-86 
69-89 

6-86 


96 


a.d.  8.d. 
63-86 
69-89 
7  0-90 
6  6-86 


PRICES  OP  ENGLISH  AND  SCOTCH  WOOL.— Peb  Stohb  o»  14  Poukdb. 


ENGLISH. 

Merino 

ingreaae, 

South-Down 

Half'Bied, 

Leioeater  Hogg; 

Ewe  and  Hogg, 

Locka,  

Moor 


a.  d.  8.d. 
16  0  to  84  0 
18  0  to  16  6 
18  6  to  80  6 
14  0  to  16  6 
16  6  to  81  0 
14  0  to  18  6 
8  0  to  10  0 
6  0  to    7  6 


SCOTCH. 

Hogg, 

EweandHogg, . 

Cheviot,  white, 

laid,  washed, 
..    unwaahed. 

Moor,  white, 

..    laid,  waahed,.... 
..    unwaihed,.. 


a.d.     a.  d. 

17  6  to  81  6 

14  6  to  19  6 

14  0  to  16  0 

10  6  to  13  0 

8  6  to  10  0 

76to    86 

66  to    69 

49  to    6  9 


433 


SCIBNCBS  APPLICABLE  TO  AGRICULTURE. 

Although  agricultural  improvement  has  been  comparatively  of 
recent  date,  its  progress  has  been  most  satisfactory.  It  was  long 
before  it  was  distinctly  perceived  from  what  quarters  the  most  effec- 
taal  aid  was  likely  to  be  derived  ;  and  even  when  that  discovery 
was  made,  there  were  many  obstacles  to  its  being  rendered  immedi- 
ately available.  Prejudices  had  to  be  overcome,  inveterate  habits 
abandoned,  capital  increased,  and  processes  engaged  in,  which,  like 
everything  tentative  and  experimental,  involved  the  risk  of  loss. 
Bat  while  the  general  body  of  agriculturists  continued  apathetic, 
and  even,  in  not  a  few  cases,  deprecated  change  and  treated  it  with 
ridicule,  instances  of  an  opposite  kind  were  to  be  found  in  different 
parts  of  the  country,  where  the  means  and  desire  for  improvement 
were  happily  combined.  These,  exerted  with  energy  and  skill, 
soon  led  to  important  results,  and  showed  so  clearly  what  could 
be  done  for  the  improvement  of  the  soil,  that  even  the  most  incre- 
dulous could  not  fail  to  be  convinced.  Improved  farms  became 
objects  of  general  interest,  and  formed  centres  from  which  useful 
information  and  the  spirit  of  emulation  were  propagated  through 
the  land.  With  the  improvement  of  education,  or  rather  its 
extension  (for  of  the  former  we  have  not  much  to  boast),  practical 
&rmers  acquired  the  power,  of  which  they  were  formerly  in  a 
great  measure  destitute,  of  expressing  their  ideas,  and  embodying 
the  results  of  their  experience,  in  oral  discussion  and  written 
reports.  These,  through  the  medium  of  the  press  and  the  active 
agency  of  agricultural  associations,  were  given  to  the  public,  and, 
constituting  at  length  a  kind  of  agricultural  literature,  aided 
materially  in  exciting  inquiry,  and  giving  an  impetus  to  the  ad- 
vancing movement.  The  aid  of  science  was  felt  to  be  needed  long 
before  it  was  given,  for  it  was  late  in  entering  the  field,  and  slow  in 
realising  the  advantages  that  were  expected  from  it.  It  was  even 
asserted,  not  many  years  ago,  by  one  of  the  most  zealous  and 
intelligent  agriculturists  of  the  day,  that  chemistry,  from  which 
most  was  expected,  had  done  nothing  for  the  farmer,  but  in  teach- 
ing him  to  use  with  greater  advantage  two  kinds  of  manure  for- 
merly unprofitable.  It  has  done  much,  however,  since  to  remove 
this  reproach,  and  we  should  be  disposed  to  estimate  the  services 
chemistry  has  recently  rendered,  not  so  much  by  their  intrinsic 
value,  considerable  though  it  be,  as  by  the  indications  they  afford 
.  of  what  it  is  yet  able  to  accomplish.  Connected  with  so  many 
interests,  and  touching  at  so  many  points  on  the  two  great  cycles 
of  the  arts  and  sciences,  agriculture  has  drawn  from  these  advan- 
^ges  more  and  more  important  in  proportion  as  they  themselves 
have  advanced,  and  the  tributary  rills  which  swell  the  advancing 
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tide  of  improvement  are  derived  from  sources  continually  increas- 
ing both  in  number  and  copiousnes& 

It  is  easy  to  trace  the  outlines  of  this  career  of  improvement, 
and  to  indicate  the  several  circumstances  which  have  exercised 
the  most  marked  influence  upon  it.  It  has,  of  course,  been  often 
retarded  or  advanced,  as  in  tne  case  of  the  other  arts,  by  circum- 
stances external  to  itself,  such  as  the  state  of  legislation  regarding 
it,  the  condition  of  the  country,  &c. ;  but  there  are  certain  things 
proper  to  agriculture  itself,  which  may  be  regarded  as  marking 
eras  or  stages  in  its  progress. — The  verdant  turf  and  natural  fer- 
tility of  limestone  districts,  compared  with  those  where  siliceous 
rocks  and  soil  prevail,  could  scarcely  fail  to  suggest,  at  an  early 
time,  the  use  of  lime  as  a  fertiliser,  long  before  its  mode  of  action 
was  adequately  understood.  The  pretty  general  distribution  of 
limestone  rocks,  and  the  frequent  occurrence  of  substances  of 
the  same,  or  of  a  similar  nature,  such  as  chalk,  marl,  &c.,  ren- 
dered it,  though  often  expensive,  for  the  most  part  accessible, 
and  it  has  of  late  become  much  more  so  by  means  of  railway 
conveyance.  Its  use  is  now  almost  universal,  and  as,  among  its 
many  other  good  qualities,  it  is  found  to  be  the  only  antidote 
to  a  disease  (finger-and-toe)  which  threatened  at  one  time  almost 
to  put  a  stop  to  the  cultivation  of  turnips,  even  in  districts  where 
that  root  forms  perhaps  the  most  valuable  portion  of  their  crops, 
it  is  becoming  more  and  more  indispensable.  Its  mode  of  ac- 
tion is  even  yet  but  partially  understood;  it  appears  to  be  far 
more  complicated  than  is  usually  supposed.  Its  effects  are  well 
known;  they  are  very  striking — in  some  respects  almost  mar- 
vellous. It  causes  one  description  of  vegetation  to  disappear — 
brings  forth  another  and  a  more  useful,  even  where,  as  in  the 
case  of  white  clover  on  heath-lands,  the  germ  was  not  supposed 
to  pre-exist ;  it  so  promotes  maturity,  that  chiefly  by  its  means 
the  most  upland  ana  outlying  districts  where  corn  can  be  reared, 
are  ready  for  harvest  almost  as  soon  as  the  alluvial  lowland 
plains ;  it  exerts,  in  short,  such  a  genial  influence  on  the  whole 
conditions  of  vegetation,  that  it  may  be  said  to  realise  what  was 
fabled  of  certain  of  the  deities  of  antiquity,  that  wherever  they  set 
their  foot  new  flowers  sprung  up,  and  wherever  they  went  a 
fresher  verdure  marked  their  path. 

Draining  of  a  certain  kind  may  almost  be  said  to  have  been 
coeval  with  agriculture  ;  for  as  lands  superabounding  with  water 
would  be  at  once  found  incapable  of  culture,  open  channels  would 
naturally  suggest  themselves  as  an  obvious  means  of  remedying 
the  evil  As  land  increased  in  value,  and  the  expediency  was 
felt  of  increasing  the  number  of  these  channels  or  trenches,  it  was 
equally  obvious  that,  by  covering  them  over,  they  would  still  per- 
form their  o£Bce,  while  the  space  occupied  by  them  would  continue 
to  be  available  for  crop.    And  in  this  state  draining  continued, 
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modified  by  EUuDgton  and  others,  till  the  introduction  of  furrow 
or  thorough  draining,  which  reached  its  present  state  of  efficiency 
by  the  facilities  afforded  by  machine-made  tiles.  The  benefits  of 
effective  drainage  cannot  be  over-estimated  ;  it  forms  the  basis  of 
all  agricultural  improvement ;  for  unless  the  land  be  properly 
dried,  no  mode  of  treatment,  or  kind  of  application,  can  exercise 
its  full  influence.  If  any  cause  of  dispute  still  attach  to  the  sub- 
ject, it  has  no  reference  to  its  intrinsic  merits,  but  merely  to  the 
mode  of  its  execution ;  and  much  of  that  might  be  spared  by  the 
consideration  that  no  one  method  is  fitted  for  universal  adoption, 
but  that  the  practice  must  vary  in  different  localities,  according  to 
the  nature  of  the  ground,  the  character  of  the  subsoil,  and  a  mul- 
titude of  other  considerations.  A  uniformity  of  system,  under 
circumstances  so  diversified,  would  amount  to  a  presumption 
against  it. 

By  the  operation  just  alluded  to,  the  ground  was  prepared  for 
another  process,  of  no  small  moment  in  the  progress  of  British 
husbandry,  that  of  subsoil-ploughing.  It  may  be  said  to  present 
itself  under  two  phases  or  modifications,  that  of  simply  stirring 
the  soil  to  a  considerable  depth,  including  a  stratum  more  or  less 
deep  of  the  subsoil,  but  leaving  the  latter  unaltered  in  its  relative 

¥>8ition  to  the  plant-bearing  soil;  and  secondly,  the  Tester  or 
weeddale  system,  by  which  the  subsoil  is  not  only  broken  up  and 
agitated,  but  a  portion  of  it  is  raised  upwards  and  mixed  with  the 
surface-soil.  Both  practices  provide  for  the  more  perfect  aeration 
of  the  soil,  and  afford  greater  facilities  for  the  development  of  the 
roots  of  plants,  the  escape  of  superfluous  moisture,  and  the  free 
action  of  manures ;  but  the  last-mentioned  system,  while  it  does 
all  this  even  more  effectually  than  the  other,  makes  provision 
besides  for  increasing  the  depth  of  nutritive  soil,  by  placing 
materials  from  the  substratum  in  such  a  position  that  they  mingle 
with  and  soon  acquire  the  same  properties  as  the  upper  soil,  the 
whole  forming  in  time  a  homogeneous  mass,  suited  to  the  require- 
ments of  the  deepest-rooted  vegetation.  Such  a  process,  and  the 
ingenious  implements  by  which  it  is  accomplished,  well  deserves 
to  be  signalised  in  the  most  cursory  sketch  of  agricultural  pro- 


In  no  department  has  the  condition  of  agriculture  undergone 
greater  change  than  in  that  of  manures,  especially  that  class  of 
them  named  special  manures  It  is  now  nearly  sixteen  years 
since  guano  was  first  brought  to  this  country,  on  the  recommenda- 
tion, we  believe,  of  Liebig ;  the  trial  of  a  few  barrels  was  sufficient 
to  establish  its  reputation ;  and  the  golden  eggs  of  the  fabled 
goose  were  soon  surpassed  in  value  b;^  the  evacuations  of  sea-gulls ! 
Notwithstanding  its  exorbitant  price,  the  quantity  imported 
amounted,  in  1851,  to  no  less  than  243,014  tons;  the  amount, 
however,  has  since  somewhat  declined,  probably  owing  to  the 
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use  of  competing  manures.  In  1854,  after  a  falling  off  in  the 
two  intervening  years  of  nearly  one-half  the  above-mentioned 
quantity,  it  again  reached  235,111  tons ;  of  which  about  226,747 
tons  came  from  Peru,  3187  from  British  South  Africa,  1502  from 
the  United  States,  and  4249  from  ChilL  Other  manures,  re- 
sembling guano  in  energy,  portability,  and  ease  of  application, 
have  been  in  very  general  use,  and  their  combined  influence  has 
been  such  as  to  give  almost  an  entirely  new  complexion  to  some 
branches  of  husbandry.  Of  these,  superphosphate  of  lime  is  per- 
haps the  most  important,  and  in  its  effect  in  quickening  the  growth 
of  the  young  turnip-plant  it  is  the  only  rival  of  guano,  especially 
in  districts  wherie  tne  climate  is  somewhat  hot  and  dry.  It  is 
probably  owing  to  this  cause  that,  in  the  southern  part  of  our 
island,  it  has  been  for  some  time,  in  some  degree,  superseding 
guano.  Such  has  been  the  demand  for  it,  that  materials  for  its 
manufacture  have  been  sought  for  in  all  quarters ;  even  the  rocky 
strata,  where  they  have  been  entombed  for  untold  ages,  have  been 
forced  to  give  up  their  dead  ;  and  we  now  employ  the  relicts  of 
the  pre- Adamite  world  of  animals  to  grow  our  crops,  just  as  we 
have  been  accustomed  to  use  the  remains  of  its  plants  to  cook  our 
food  and  drive  our  machinery. 

Some  of  the  processes  that  have  been  referred  to  imply  the 
existence  of  a  very  superior  class  of  implements ;  and  it  is,  indeed, 
impossible  to  glance  at  the  progress  of  husbandry  without  observ- 
ing how  much  it  owes  to  the  mechanical  skill  that  has  been 
exerted  in  its  service.  Fertility  of  invention  and  dexterity  of 
execution  are  equally  conspicuous ;  and  we  have  only  to  compare 
our  implements  with  those  of  foreign  manufacture  to  perceive 
how  much  of  our  superiority  is  to  be  ascribed  to  this  cause.  In 
this  department,  accordingly,  triumphs  have  likewise  been  achieved 
scarcely  less  notable  than  those  already  adverted  to,  and  which 
may  justly  be  regarded  as  indicating  an  era  in  the  art.  To  advert 
to  no  others,  it  may  be  affirmed  that  reaping  by  machine  is 
a  matter  virtually  accomplished.  Some  time  may  elapse,  and 
many  experiments  may  be  tried,  before  all  the  details  be  satis- 
factorily adjusted,  and  the  implement  rendered  so  thoroughly 
efficient  as  to  drive  every  other  competitor  from  the  field,  and 
come  into  common  use.  But  this  seems  quite  within  the  compass 
of  its  capabilities ;  and  from  the  greatest  difficulties  being  overcome, 
we  may  derive  the  assurance  that  the  less  important  ones  will 
yield  to  skilful  and  persevering  effort 

The  interest  with  which  reaping-machines  were  lately  regarded, 
is  now  transferred,  in  some  measure,  to  the  steam-plough,  a  mat- 
ter apparently  of  greater  difficulty,  as  it  is  one  of  still  greater 
f  promise.  Machines  of  this  description  aie  now  in  operation,  and, 
rom  a  subsequent  notice,  it  will  be  seen  what  one  of  them  has 
recently  accomplished.     It  is  a  subject  which,  for  some  time  to 
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comei  will  engross  mach  of  the  attention  of  agriculturists.  From 
observing  what  steam  has  already  done  in  other  departments— 
actually  transforming  the  face  of  society  and  altering  its  most  in- 
veterate usages ;  from  the  consideration  of  its  marvellous  power 
and  equally  marvellous  adaptability,  by  which  it  is  alike  fitted  to 
spin  a  thread  of  gossamer,  to  propel  a  three-decker,  or  to  wield, 
as  we  would  a  hammer,  a  mass  of  iron  of  a  weight  almost  fabu- 
lous— ^high  expectations  are  reasonably  entertained  of  the  advan- 
tages land-culture  is  to  receive  from  it.  It  is  a  case  deserving  of 
its  powers ;  an  occasion  such  as  the  ancients  thought  worthy  of 
the  interference  of  a  god.  Something  commensurate  with  what 
it  has  done  in  other  instances  will  alone  satisfy  the  public ;  where 
so  much  is  expected,  moderate  success  will  be  accounted  a  failure. 
And  with  more  than  moderate  success  the  experiment  has  not, 
we  fear,  been  hitherto  attended ;  but  even  that  is  not  without 
encouragements  for  the  future ;  and  we  may  indulge  the  hope 
that  some  comprehensive  mind  will  find  means  of  converting  this 
mighty  agent,  more  effectively  than  has  yet  been  done,  to  the  de- 
sir^  object,  or  that  some  fortunate  accident,  as  sometimes  happens 
in  such  cases,  will  disclose  the  means  of  doing  it. 

Such  are  a  few  of  the  improvements  which  agriculture  has 
undergone,  within  a  comparatively  recent  period,  in  one  of  her  two 
great  departments,  that  of  rearing  plants.  The  other  department, 
which  relates  to  the  production  and  treatment  of  stock,  has  like- 
wise advanced,  though  here  tbe  improvements  are  perhaps  less 
striking.  The  physiology  of  breeding,  in  particular,  is  a  subject 
beset  with  difficulties,  and  has  not  sufficiently  attracted  the  atten- 
tion of  those  who  should  be  most  interested  in  it.  In  our  remarks 
we  have  touched  only  on  a  few  of  the  salient  points,  because 
these  are  most  ready  to  catch  the  eye ;  but  we  should  form  an 
erroneous  estimate  if  from  these  alone  we  were  to  judge  of  the 
present  condition  of  agriculture.  The  whole  practice  is  improved. 
Its  most  ordinary  operations  are  carried  on  in  a  superior  manner. 
Where  defects  are  observed,  they  are  sought  to  be  removed  by  re- 
ferring the  varying  conditions  of  each  case  to  the  scientific  princi- 
ples on  which  it  depends  More  enlightened  views  and  fuller 
knowledge  of  principles  are  observable  in  all  its  departments. 
And  if  Uie  question  be  asked,  What  is  the  result  of  ^1  this? — 
what  can  be  wown  in  proof  of  the  efficacy  of  these  improvements? 
— ^what  are  the  actual  achievements  which  the  art  can  now  accom- 
plish?— an  answer  may  be  given  by  the  following  extract,  describ- 
mg  the  proceedings  at  Boxted  farm,  near  Colchester,  at  a  recent 
meeting  of  the  Agricultural  Society  of  England  :— 

The  principal  object  of  attraction  was  FowWs  steam-plough,  and  the 
varioas  operations  connected  with  preparing  the  soil  for  a  crop,  with  the 
depositing  of  mannre  and  seed.  It  is  certainly  the  first  time  in  England 
that  the  land  was  cleared  of  one  crop  and  another  sown  on  the  same  day. 
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As  the  grain  was  cut  by  the  reaping-machine^  it  was  taken  to  the  thrashing- 
machine  stationed  in  the  field,  which  was  moved  by  steam.  As  tlie  land 
was  cleared,  the  steam-plough  speedily  turned  over  the  soU,  the  harrows 
followed  to  pulverise^  and  the  machine  depositing  superphosphate  with  tur- 
nip, and  also  rapeseed  at  the  same  time,  followed,  the  land  in  the  evening 
presenting  a  beautiful  surface,  smooth  and  neatly  finished.  Nor  was  this 
all.  The  wheat  as  it  left  the  thrashing-machine  was  taken  to  the  flour-mill, 
and  in  a  short  space  of  time  bread  was  presented  to  those  present  of  excel- 
lent quality,  and  was  much  praised  by  those  who  enjoyed  tiie  novel  circum- 
stance of  wheat  cut  and  bread  produced  from  it  on  the  same  day,  in  a  period 
of  about  eight  hours. 

The  steam-plough  turned  over  the  soil  at  various  depths,  from  6,  8,  10, 
to  12  inches,  at  the  will  of  the  person  in  charge.  It  moved  at  the  rate  of 
2|  miles  per  hour,  deducting  the  time  of  stoppages  for  shifting  the  anchors, 
&Q,  The  quantity  ploughed  was  at  the  rate  of  eight  acres  in  ten  hours.  The 
force  required  equalled  21  horse  power,  or  21  x  33,000  lb.  lifted  one  foot 
high  per  minute.  Consequently  the  steam-plough  did  eight  acres  in  ten 
hours,  being  as  much  work  as  eight  men,  with  eight  ploughs  and  sixteen 
horses,  could  have  done  in  nine  hours.* 

Great  aB  the  progress  of  agriculture  has  lately  been,  still  more 
importaut  improvements  may,  we  think,  be  anticipated  for  it  for 
some  time  to  come.  With  the  return  of  peace,  and  the  accumu- 
lation of  capital,  for  which  it  will  be  difficult  to  find  profitable  in- 
vestments, it  is  reasonable  to  think  that  many  will  have  recourse  to 
an  occupation  which  makes  the  nearest  approach  to  some  of  the 
advantages  of  landed  property — ^admitting  of  rural  employments 
and  field-sports  being  conjoined  with  an  interesting  and  profitable 
industrial  pursuit.  Additional  motive  will  arise  for  the  extension 
of  our  culture,  in  Scotland  at  least,  from  the  fact  disclosed  by  the 
statistical  returns,  that  our  produce  is  so  much  short  of  what  was 
supposed,  and  of  what  *the  country  is  capable  of  yielding.  Every 
operation  is  likely,  therefore,  to  receive  increased  attention,  and 
everything  will  be  pressed  into  the  service  that  skill  and  capital 
can  command.  The  sciences,  in  particular,  capable  of  aiding  nus- 
bandry,  will  be  more  diligently  cultivated  and  more  carefully  ap- 
plied, for  they  must  be  always  looked  to  as  the  source  from  which 
its  greatest  advantages  are  likely  to  be  derived. 

Agriculture  is  sometimes  spoken  of  as  being  itself  a  science,  but 
more  frequently  it  is  regarded  as  an  art.  Johnston,  Stephens, 
and  many  other  modern  writers,  speak  of  it  as  an  art ;  Professor 
Wilson  and  a  few  others  designate  it  a  science.  Indeed,  the 
terms  seem  to  be  often  employed  interchangeably,  or  as  if  the 
person  using  them  had  no  precise  idea  to  which  of  the  categories 
it  really  belonged.  Bacon  defines  art  as  a  system  of  rules  serving 
to  facilitate  the  performance  of  certain  actions,  in  which  sense  it 
is  opposed  to  science,  or  a  system  of  speculative  principles ;  hut 

*  North  Britiih  Agi-iwHurUt,  Aug.  20,  185(1 
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he  18  aocosed  by  Dugald  Stewart  of  not  adhering  to  his  owd  defi- 
nition, and  confounding  together  the  sciences  and  the  arts  under 
the  same  general  titla  According  to  the  usual  acceptation  of  the 
term,  agriculture  must  undoubtedly  be  regarded  as  an  art,  al- 
though, like  the  other  arts,  it  enlists  science  in  its  service,  and^  in 
fact,  nas  a  most  intimate  relation  with  almost  every  branch  of 
physical  science. 

Although,  as  has  been  well  observed  by  Dugald  Stewart,  in  an 
enlightened  age,  the  sciences  are  justly  considered  as  the  basis  of 
the  arts,  and,  in  the  course  of  a  liberal  education,  the  former  are 
always  taught  prior  to  the  latter,  yet  in  the  order  of  invention  and 
discovery,  the  arts  preceded  the  sciences.  Men  measured  land 
before  they  studied  speculative  geometry,  and  governments  were 
established  before  politics  were  studied  as  a  science.  But  their 
connection  is  close,  and  no  exertion  should  be  wanting  to  render 
it  more  and  more  intimate.  They  should  grow  with  each  other's 
growth,  and  strengthen  with  each  other's  strength ;  and  for  this 
purpose  they  ought  to  be  brought  into  continual  contact,  and  fre- 
quent comparisons  made  of  their  respective  condition&  It  is  the 
province  of  science  to  foster  art ;  ana  to  do  this  effectively  it  is 
necessary  that  the  condition  of  the  latter  should  be  fully  known, 
and  special  prominence  given  to  all  its  wants.  It  is  no  doubt  the 
duty,  as  well  as  the  practice,  of  scientific  men,  in  the  course  of 
their  researches,  to  keep  these  wants  in  view ;  and  its  application 
to  practical  uses — in  being  made  to  minister  to  the  wants  and  re- 
move the  discomforts  of  our  race — will  always  be  regarded  as  the 
greatest  triumph,  the  crowning  glory,  of  a  scientific  discovery. 
But  such  a  result  will  be  rendered  much  more  frequent  and  cer- 
tain, if  their  researches  be  frequently  drawn  into  particular 
channels,  and  fixed  upon  certain  points,  by  practical  men,  who 
have  there  encountered  a  difficulty,  and  wish  to  have  it  removed. 
By  beinff  thus  presented,  as  it  were,  with  problems  for  solution, 
they  will  feel  that  a  more  direct  appeal  is  made  to  tbeir  attention, 
and  they  are  more  likely  to  call  forth  all  their  resources,  and  con- 
centrate all  their  powers,  to  meet  the  exigencies  of  the  case.  We 
might  never  have  heard  of  that  precious  invention,  the  safety- 
lamp,  if  repeated  and  disastrous  accidents  had  not  led  to  an  urgent 
application  to  the  chief  chemist  of  his  day,  whose  efforts  were  thus 
directed  to  a  single  object,  and  his  philanthropy  made  to  act  as  a 
spur  to  his  geniu& 

It  has  been  the  misfortune  of  agriculture  that,  up  to  a  recent 
period,  practical  men  have  had  litUe  intercourse  with  men  of  sci- 
ence. They  followed  husbandry  successfully  as  a  practical  art, 
and  have  but  of  late  years  become  sensible  of  the  advantages  to 
be  derived  from  the  resources  of  science.  "  Could  the  man  of 
practice,  however,"  Mr  Stephens  observes,  "  supply  the  man  of 
science  with  a  series  of  accurate  observations  on  the  leading  ope- 
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rations  of  the  £urm,  the  principles  of  these  might  be  truly  evolved ; 
but  I  conceive  the  greatest  obstacle  to  the  advancement  of  scienti* 
fie  agriculture  is  to  be  sought  for  in  the  unacquaintance  of  men  of 
science  with  practical  agriculture.  Would  the  man  of  sdence  be- 
come acquainted  with  practice,  much  greater  advancement  in  sci- 
entific agriculture  might  be  expected  than  if  the  practical  man 
were  to  become  a  man  of  science ;  because  men  of  science  are  best 
capable  of  conducting  scientific  research,  and,  being  so  qualified, 
could  best  understand  the  relation  which  their  investigations  bear 
to  practice ;  and,  until  the  relation  betwixt  principles  and  practice 
is  well  understood,  scientific  investigation,  though  important  in 
itself,  and  interesting  in  its  results,  would  tend  to  no  practical 
utility  in  agriculture.  In  short,  until  the  facts  of  husbandry  are 
squired  by  men  of  science,  these  will  in  vain  endeavour  to  con- 
struct a  satisfactory  theory  of  agriculture  on  the  principles  of  the 
inductive  philosophy/'*  The  evil  here  referred  to  is,  we  trust, 
in  the  course  of  being  remedied ;  scientific  men  are  becoming 
better  acquainted  with  the  operations  of  agriculture,  whidi  are  not 
difiScult  to  learn,  while  both  they  and  men  of  practical  experience 
are  becomii^  more  alive  to  the  expediency  of  mutual  co-operation, 
to  enable  them  to  satisfy  the  expectations  of  the  public,  whose 
interests  are  deeply  involved  in  the  case. 

Perhaps  it  was  because  too  much  was  expected  of  chemistry, 
that  some  disappointment  has  been  felt  as  to  what  it  has  acttt-> 
ally  done  for  husbandry.  No  doubt,  considerable  errors  have  been 
committed  by  defective  modes  of  analysis ;  and  even  now  we  find 
such  men  as  Professor  Way  retracing  his  steps,  and  renouncing 
his  former  conclusion&f  ^^  When  chemistry  began  to  be  applied 
to  agriculture,''  says  Dr  Anderson,  "it  was  from  the  determination 
of  the  composition  of  the  soil  that  its  principal  advantages  were 
anticipated.  The  expectations  naturally  formed  have  been  but 
very  partially  fulfilled ;  for,  as  our  knowledge  has  advanced,  it 
has  become  apparent  that  it  is  only  in  rare  instances  that  it  is  pos- 
sible, satisfactorily,  to  connect  together  the  composition  and  the 
properties  of  a  soil,  and  with  each  advancement  in  the  accuracy 
and  minuteness  of  our  analysis  the  difficulties  have  been  rather 
increased  than  diminished.  It  has  become  more  and  more  obvi- 
ous that  the  question  of  the  composition  of  a  soil  is  one  of  extreme 
complexity,  and  we  are  now  convinced  that  it  will  be  necessary  to 
commence  again  almost  de  novo,  and,  discarding  many  of  the  ob- 
servations hitherto  made,  endeavour  to  determine  the  fundamental 
principles  on  which  tihe  fertility  of  a  soil  dependa"  But  the 
errors  and  defects  belonging  to  our  own  mode  of  proceeding  axe 
unjustly  chargeable  on  chemistry,  and  instead  of  producing  dis- 

•  Booh  of  the  Farm,  toL  i.  19. 
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oouragement,  should  excite  tis  to  a  more  intelligent  use  of  it.  It 
was  a  very  general  practice  to  collect,  for  the  purpose  of  analyeis, 
specimens  of  soil  from  different  parts  of  a  field,  and  from  a  mixture 
of  these  its  average  quality  was  sought  to  be  obtained.  By  this 
process,  what  result  is  arrived  at  ?  We  analyse  a  soil  different 
trom  any  existing  in  the  field  ;  a  factitious  compound  of  our  own, 
such  as  possibly  may  not  be  found  in  nature.  It  is  obvious  that 
any  infeFence  derived  from,  or  any  process  of  improvement  based 
on^  such  an  analysis,  can  lead  to  nothing  but  disappointment. 
But  in  that  and  similar  cases  the  science  of  chemistry  is  not  to 
blame.  We  must  learn  from  such  failures  to  use  greater  precautions; 
and  when  chemists  have  had  further  experience  in  a  comparatively 
new  field  of  research,  they  will  satisfy  all  reasonable  expectations, 
and  justify  us  in  rf^farding  their  science  as  holding  the  key  to 
many  of  the  operations  on  which  the  prosperity  of  agriculture 
depends. 

In  the  application  of  science  to  agriculture  we  must  frequently 
be  contented  to  wait  for  results  which  deserve  the  character  of 
being  of  great  practical  importance.  An  effort  has  been  recently 
made  to  make  Meteorology  contribute  more  directly  to  the  cause. 
The  very  attempt  is  a  step  in  advance,  and  implies  the  existence 
of  enlightened  views  as  to  the  true  interests  of  the  art.  In  a  de- 
partment so  extensive  as  this,  and  embracing  phenomena  of  so 
complex  and  subtile  a  nature,  observations  may  require  to  be  con- 
tinued for  a  considerable  period  before  important  practical  deduc- 
tions can  be  made.  But  it  would  be  short-sighted  policy  indeed 
to  allege  this  as  a  reason  for  discontinuing  or  conducting  them 
with  indifference.  Their  scientific  interest  and  value  are  unques- 
tionable ;  and  who  can  say  when  the  facts  of  science  may  enter 
the  paths  of  common  life  and  influence  our  everyday  habits  ? 
Many  years  have  elapsed  since  Sir  Humphry  Davy  discovered 
aluminium;  and  for  all  practical  purposes  the  discovery  has  since 
been  barren  of  consequences.  Now  there  is  the  prospect  of  being 
able  to  obtain  it  from  a  common  earth — an  earth,  next  to  silica, 
the  most  abundant  constituent  of  the  earth ^s  crust, — and  to  manu- 
facture it  everywhere  for  common  use.  It  is  to  such  cases  that 
Laplace's  observation  emphatically  applies — ^'That  a  discovery 
the  most  barren  in  appearance  may  one  day  have  consequences 
the  most  important."  It  has  been  as  justly  as  beautifully  re- 
marked, that  truths,  like  the  stars,  are  clustered  together  in  con- 
stellations ;  hence  the  discovery  of  one  fact,  though  in  itself  ap- 
parently unimportant,  may  lead  to  another  of  greater  moment 
with  which  it  is  naturally  connected.  It  is  thus  that  discovery 
becomes  the  parent  of  discovery,  at  once  affording  a  motive  for  per- 
severance and  the  means  of  success. 

It  appears  to  us,  therefore,  of  consequence  that  agriculturists 
should  always  keep  in  view  the  intimate  connection  that  exists 
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between  the  sciesces  and  the  art  which  it  is  their  object  to  pro- 
mote. It  is  of  advantage  to  keep  the  leading  facts  befoxe  them, 
and  advert  occasionally^  in  the  midst  of  their  practice,  to  first 
principles.  With  these  views,  it  is  our  intention  to  draw  the 
attention  of  oar  readers  for  a  little  to  some  of  those  branches  of 
Natural  History  which  have  a  relation  to  husbandry;  and  for  this 
puipose  we  shall  first  consider 

Geology  in  its  relations  to  Agriculture. — Tn  order  to  perceive 
the  intimate  connection  that  subsists  between  geology  and  agri- 
culture, we  have  only  to  consider  that  it  is  from  the  rocks  com- 
posing the  crust  of  the  earth — the  consideration  of  which  con- 
stitutes the  province  of  geology — ^that  the  materials  are  derived 
for  growing  the  plants  which  it  is  the  object  of  agriculture  to 
cultivate.  In  point  of  time,  the  mineral  kingdom  existed  prior 
to  the  other  kingdoms  of  nature,  and  the  latter  may  be  said  to 
derive  from  it  their  origin  and  means  of  subsistence.  With- 
out a  mineral  we  could  not  have  had  a  vegetable,  and  without  a 
vegetable  we  could  not  have  an  animal  ^ngdom.  The  plant, 
viewed  in  this  light,  may  be  regarded  as  the  lowest  grade  of  or- 
ganic life,  in  which  the  elementary  matter  supplied  to  it  by  mine- 
rals and  the  atmosphere  are  wrought  up  into  new  forms,  and  made 
subject  to  new  combinations.  ''  The  rigid  lines  and  angles  of  the 
crystal  are  now  moulded,  as  it  were,  into  delicate  tubes,  and 
woven  into  complex  tissues  ;  and  the  motionless  permanence  of 
the  inanimate  body^ives  place  to  a  wonderful  series  of  rapidly 
varying  phases  and  evolutions  of  the  living  being.  The  plant, 
thus  gifted  with  new  and  higher  powers,  is  enabled  to  act  on  matter 
with  special  energies,  and  thus  to  supply  animals  and  man  with 
many  substances  useful  for  food  or  clothing,  which  they  could  not 
themselves  extract  from  the  inorganic  world."'  *  The  crust  of  the 
earth,  therefore,  with  the  history  of  which  geology  is  conversant, 
is  not  only  the  platform  on  which  the  whole  of  animated  nature 
lives  and  moves,  but  from  the  crude  materials  of  which  its  surface 
was  composed,  when  it  emergiBd  from  the  primeval  waters,  have 
been  elaborated  the  substances  by  which  all  life  is  nourished  and 
sustained. 

It  will  render  the  subject  we  propose  to  illustrate  more  easily 
understood,  if  we  advert,  in  the  first  instance,  to  the  manner  in 
which  soil  must  have  been  at  first  formed.  It  is  obvious  that,  in 
early  geological  times,  when  the  waters  under  which  the  sedimen- 
tary rocks  have  been  formed  receded  from  them — or,  what  is  virtu- 
ally the  same  thing,  when  they  were  heaved  above  the  waters  by 
some  force  acting  from  below — they  must  have  presented  an  entirely 
naked  surface.  That  surface  must  either  have  consisted  of  bare 
rock,  as  in  the  case  of  the  igneous  rocks,  or  loose  debris,  gra- 

*  Professor  NicoVs  Inaugural  Lecture,  p.  19. 
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vel  or  sand,  accumulated  on  the  more  horizontal  strata  of 
the  aqueous  deposit&  For  a  length  of  time  —  of  longer  or 
shorter  duration^  for  geological  time  must  always  be  regarded 
as  indefinite — no  vegetation  could  exist,  for  there  could  be  no 
suitable  receptacle  for  it  By  and  by  the  action  of  the  atmo- 
sphere, aided  by  the  sun,  showers,  and  frosts,  would  produce  a 
disintegrating  effect  even  on  the  hardest  surfaces,  and  the  super- 
ficies would  be  rendered  loose  and  friable.  The  loose  and  crum- 
bling matter  thus  produced  would  be  carried  downwards  from  the 
higher  elevations  by  currents  of  water,  when,  coming  in  contact 
with  stones  and  gravel  carried  by  the  stream,  it  would  be  still 
further  broken  down  and  triturated,  till  it  was  at  length  deposited 
in  hollows  and  levels,  in  the  form  of  earth,  clay,  or  mud.  This 
deposit  would  consist  of  the  ingredients  of  the  different  rocks  from 
which  it  was  derived,  of  siliceous  matter,  clay,  or  lime,  or  a  mixture 
of  all  these  in  various  proportions.  Here,  then,  we  have  what 
may  be  called  a  soil,  but  it  is  exclusively  of  a  mineral  nature,  no 
admixture  of  vegetable,  much  less  of  animal  substance,  being  yet 
possible. 

If  it  were  the  fact,  as  modem  works  often  expressly  tell  us,  and 
permit  us  still  more  frequently  to  infer,  that  the  two  ingredients 
of  ordinary  soil — that  is,  both  mineral  and  vegetable  matter — are 
essential  to  ttie  growth  of  plants,  we  should  here  encounter  a  diffi- 
culty of  which  it  would  not  be  easy  to  give  a  solution.  If  the 
earliest  plants  required  mould — that  is,  vegetable  earth — to  enable 
them  to  grow,  whence  could  it  be  derived,  since  it  is  only  by  vege- 
table growth  and  decay  that  mould  can  be  formed  ?  To  account 
for  the  existence  of  vegetable  life,  therefore,  we  are  constrained  to 
admit  that  plants  might  derive  all  that  is  necessary  for  their  growth 
from  the  disintegrated  substance  of  rocks,  and  from  the  atmo- 
sphere. '^  Every  existing  species  of  plant,"  says  Dr  Daubeny,  in 
his  opening  address  at  the  recent  meeting  of  the  British  Associa- 
tion, '^  must  have  obtained  its  nourishment  (under  the  circum- 
stances of  which  we  speak,  the  dawn  of  vegetable  life)  solely  from 
the  gaseous  constituents  of  the  atmosphere,  and  from  the  mineral 
contents  of  the  rock  on  which  it  vegetated."  That  there  should 
be  no  hesitation  in  making  this  admission,  at  least  to  the  extent 
that  a  certain  kind  of  vegetation  could  be  so  produced  (which  is 
all  that  is  necessary  to  remove  the  difficulty  in  question),  may,  we 
think)  be  shown  from  appearances  continually  witnessed  around 
us.  That  certain  plants  grow  readily  in  water,  without  ever  com- 
ing in  contact  with  any  soil,  whether  mineral  or  vegetable,  is  a  fact 
sufficiently  familiar  to  all.  Some  plants,  such  as  the  Lemnacece,  or 
duckweeds,  are  organised  for  floating  in  water,  as  their  natural 
abode,  and  derive  from  it  and  the  air  their  whole  nourishment. 
Seaweeds,  for  the  most  part,  derive  all  their  nourishment  from  the 
element  in  which  they  float    Others,  again,  are  capable  of  living 
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in  the  air,  and  on  it;  from  which  circumstance  some  of  them  are 
expressly  named  air-plants;  and  there  are  many  other  carious  in- 
stances of  the  same  thing.  One  plant  {l/roetiffma  attetrale)  is 
mentioned  by  Dr  Balfour,  which  has  grown  for  nearly  twenty-five 
years  in  the  Botanic  Garden  of  Edinburgh,  suspended  in  the  air. 
"  Urostigma  elasticum,  Ardisia  crenulata,  Agave  (Littaea)  genp' 
w/ipara^  BiUbergia  nvdicavlis,  and  Phosnix  farinifera^  have  con- 
tinued to  grow  for  nearly  four  years,  suspended  in  the  air,  and 
merely  moistened  by  common  water  allowed  to  come  into  contact 
with  the  roots  by  the  capillary  action  of  a  worsted  thread.  The 
plants  have  produced  leaves,  and  some  of  them  flowers.  They  de- 
rive their  organic  nourishment  from  the  air,  and  the  quantity  of 
inoiganic  matter  in  the  water  appears  to  be  suflScient  to  supply 
their  wants  in  that  respect  for  a  long  period.^'  *  The  TiUandsicts 
and  Orchids  are  not  parasitical  plants,  but  epiphytes ;  that  is  to 
sfty^  they  do  not  derive  their  nourishment  from  the  plants  to  which 
they  adhere,  but  use  them  merely  as  supports ;  and  all  that  is 
necessary  to  nourish  their  strange  forms  and  develop  their  large 
and  grotesque-looking  blossoms,  must  come  from  the  atmosphere. 
Examples  of  this  kind  it  is  unnecessaiy  to  multiply. 

There  are  entire  families  of  plants,  of  low  organisation,  part  of 
whose  o£5ce  in  the  economy  of  nature  seems  expressly  to  be,  to 
transmute  the  substance  of  rocks  into  vegetable  matter,  and  pre- 
pare a  suitable  pabulum  for  the  higher  members  of  their  class. 
These  are  lichens,  confenrse,  and  a  few  others.  Over  the  hardest 
surface  of  a  piece  of  granite  or  greenstone — or,  what  is  of  still  closer 
texture,  clinkstone  or  basalt — one  of  the  former  will  spread  itself, 
in  the  form  of  a  thin  hard  crust,  on  the  side  most  exposed  to  the 
weather.  This  position  it  prefers,  because  it  is  from  the  pelting 
rain  and  wind,  and  the  other  atmospheric  phenomena  which  col* 
lectively  we  call  weather,  that  it  is  chiefly  to  obtain  its  nourish- 
ment. Roots,  pronerly  so  called,  it  has  none,  either  for  fixture  or 
food,  for  it  can  taxe  in  nutriment  at  every  pore,  and  it  clings  to 
its  rocky  bed  as  adhesively  as  a  plaster,  or  rather  it  looks  l^e  a 
warty  efflorescence  from  the  stone  itself,  of  which  it  still  continues 
to  form  a  part.  Many  of  the  confervas  are  minute  plants,  thread- 
like in  form,  and  of  simple  structure.  They  appear,  as  well  as  in 
other  places,  on  the  surface  of  stones  which  are  much  exposed  to 
damp,  and  cover  them  with  a  coating  of  green  hair- like  filaments, 
which  sometimes  looks  not  unlike  the  pile  of  plush  or  velvet  A 
stone  from  such  a  place  as  Oraigleith  quarry,  and  consisting,  there- 
fore, almost  entirely  of  particles  of  quartz,  or  nearly  pure  silica, 
and  with  a  hewn,  or  even  polished  surface,  will  gradually  be  over- 
spread with  a  crop  of  this  substance,  if  kept  in  a  moist  situation. 
In  all  such  cases — for  there  are  many  others  of  a  similar  kind — can 

•  Art  "  Botany,"  Eneye.  Brit,  8th  edit.  t.  97. 
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it  be  doubted  that  the  atmoqphere  is  the  source  of  all  the  nourish- 
ment  the  plants  receive,  except  what  may  be  derived  from  the 
mineral  body  to  which  they  adhere  ?  If  this  conclusion  be  inevit* 
able,  we  have  here  distinct  examples  of  vegetation  going  forward 
without  vegetable  soil,  and  can  account  for  the  process  by  which 
the  latter  was  at  first  generated  and  came  at  length  to  supply  the 
wants  of  a  higher  class  of  plants ;  for  lichens,  conferva,  and  such 
plants  of  humble  growth,  would  in  time  decay,  and  their  remains 
would  impart  the  vegetable  element  to  the  soil,  now  rightly  de- 
serving that  name,  as  including  all  the  ingredients  belonging  to  it 
in  its  complete  or  normal  state.  In  this  another  and  superior 
class  of  plants  would  spring  and  flourish,  in  circumstances  more 
resembling  those  in  which  they  are  at  present  placed.  The  decay 
of  these  in  their  turn  would  further  contribute  to  enrich  the  soil, 
till  at  length  it  possessed  all  that  was  requisite  to  meet  the  wants 
of  every  kind  of  vegetable  life.* 

From  these  considerations  it  will  appear,  that  to  suppose,  with 
Dr  Daubeny,  that  at  the  first  commencement  of  vegetation  every 
existing  species  of  plant  must  have  obtained  its  nourishment  solely 
from  the  rocks  and  atmosphere,  is  to  encumber  the  subject  with 
unnecessary  difficulty.  It  is  enough  for  the  purpose  to  suppose 
that  v^etable  tribes,  of  low  organisation,  lived  then  as  we  see 
them  capable  of  doing  now,  executing  functions  similar  to  those  they 
do  at  present,  readily  assimilating  mineral  matter,  and,  with  the 
assistance  of  the  atmospheric  gases,  converting  it  into  vegetable, 
and  thus  paving  the  way  for  new  and  higher  vegetable  forms 
entering  upon  the  scene.  In  the  appearance  of  these,  there  can 
be  no  (Ufficulty  in  admitting  a  suooession  of  tribes  or  generations, 
according  as  the  soil  became  better  fitted  to  receive  them.  Thou- 
sands— tens  of  thousands — of  years  must  have  elapsed  between 
the  appearance  of  the  species  of  plants  characteristic  of  the  old 


*  It  ia  asserted  by  Dr  Gregory,  that  it  has  been  proTed  by  direct  experiment  that 
plants  will  thrife  in  a  purely  mineral  soU,  prorided  it  contain  all  the  mineral  ele- 
ments essential  to  the  groirth  of  the  plant.  '*  In  that  ease/'  he  adds,  **  the  plant 
obtains  from  the  air  exclasiyely,  through  water,  the  carbonic  acid  and  ammonia  from 
which  it  obtains  the  whole  of  its  carbon  and  nitrogen."  Wiegman  and  Polstorf,  we 
are  informed  by  Pro£  Johnston,  collected  a  quantity  of  pure  white  quartz  sand,  digested 
it  in  a  mixture  of  nitric  and  muriatic  acids,  and  then  washed  it  weU  with  distilled 
water.  In  this  sand,  which  contained  98  per  cent  of  silica,  they  sowed  seeds  of 
yarious  kinds— oats,  barley,  tobacco,  trefoil,  &c ;  and  as  they  grew,  watered  them 
with  distilled  water.  The  plants,  when  burned,  gaye  an  ash  which  inyariably  con- 
tained more  potash,  soda,  lime,  and  silica,  than  was  present  in  the  original  seeds. 
The  young  plants,  therefore,  by  means  of  their  roots,  had  extracted  from  the  insolu- 
ble part  of  the  sand — which  the  acid  refused  to  touch — the  seyeral  substances  which 
were  necessary  for  their  growth.  They  did  not  grow  luxuriantly,  nor  become  robust 
er  perfeot  plants.  This  was  not  to  be  anticipated.  But  this  extreme  experiment 
shows  that  the  roots  of  plants  may  gather  food  where  we  could  hardly  expect  them 
to  liye,  and  that  the  inorganic  substances  they  obtain  in  the  soil,  if  iujfieiently  odtiii- 
damif  need  not  necessarily  be  in  a  Tory  soluble  state. — Leduret  on  AgrkfUtural 
Okemktrf,  p.  437. 
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red  sandstoDB  or  the  coal-measures,  and  such  as  are  found  in  the 
newer  formations,  and  we  need  not  hesitate  to  admit  something 
of  the  same  nature  in  regard  to  those  of  the  existing  system. 

Having  thus  adverted  to  the  manner  in  which  soil  was  at  first 
formed,  and  endeavoured  to  explain  the  manner  in  which  it  ac« 
quired  its  vegetable  ingredients,  we  proceed  to  the  further  con- 
sideration of  its  connection  with  the  subjacent  rock-formations,  and 
the  manner  in  which,  as  far  as  it  is  dependent  on  these,  it  has  ac^ 
quired  the  diversified  forms  and  qualities  it  now  presents. 

To  enable  those  of  our  readers  to  whom  geology  may  be  new, 
to  follow  us  with  advantage  in  our  subsequent  remarks,  we  think 
it  desirable  to  say  a  few  words  on  the  mode  of  formation  and 
composition  of  rocks.  This,  however,  we  can  here  attempt  only 
in  a  very  general  way ;  for  matters  of  detail,  reference  must  be 
made  to  works  expressly  devoted  to  geology,  of  which  there  are 
several  elementary  ones  of  great  merit 

The  crust  of  the  earth,  so  often  mentioned  in  geological  writ- 
ings, is  the  rocky  structure  which  forms  its  surface,  and  is  con- 
tinued downwards  as  far  as  the  comparatively  short  distance  we 
have  been  enabled  to  penetrate.  It  is  composed  of  two  distinct 
series  of  rocks,  difierent  in  their  origin,  structure,  and  external 
aspect ;  and  it  is  from  the  different  modifications  these  have  un- 
dergone, the  fractures,  abrasions,  and  inundations  to  which  they 
have  been  subjected,  that  all  the  mineral  materials  are  derived 
which  are  strewed,  in  such  a  variety  of  ways,  over  the  earth's  sur- 
face, and  with  which,  in  some  form  or  other,  the  agriculturist  has 
to  deal. 

The  waters  of  the  ocean,  at  one  time  universal,  were  at  a  sub- 
sequent period  contracted,  or,  in  the  language  of  Scripture, 
"  gathered  into  one  place,"  by  the  appearance  of  a  portion  of  land 
above  the  surface.  Still  the  ocean  was  more  generally  diffused 
than  at  present,  and  covered  most  of  those  places  which  are  now 
dry  land.  The  waters,  kept  in  violent  and  incessant  agitation  by 
the  volcanic  outbursts  and  general  commotion  to  which  the  crust 
of  the  globe  was  then  subject,  contained  an  immense  quantity  of 
mineral  matter,  derived  from  the  breaking-up  and  comminution 
of  previously  existing  materials.  This  mineral  matter  was  held 
suspended  in  the  water,  in  the  form  of  small  particles,  sand,  or 
mud ;  and  when  the  waters  became  comparatively  tranquil,  it 
gradually  fell  to  the  bottom,  and  was  deposited  there  in  layers, 
just  as  the  silt  or  mud,  carried  into  them  by  floods,  may  be  seen 
to  do  in  the  lakes  and  river-pools  of  the  present  day.  When  the 
waters,  charged  with  certain  substances,  had  thus  deposited  their 
contents,  they  would,  in  the  course  of  the  changes  which  then 
proceeded  on  so  vast  a  scale,  become  filled  with  matter  of  a  dif- 
ferent kind,  which  might  be  deposited  on  the  top  of  the  former, 
at  that  time  forming  the  bottom.    In  this  way  came  to  be  formed 
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all  that  class  of  rocks  which  compose  strata,  or  which  form  flat 
masses  traversed  lengthwise  by  parallel  seams,  these  seams 
marking,  for  the  most  part,  some  change  in  character  of  the 
matter  deposited.  The  rocks  of  this  class  being  formed  from 
water,  are  sometimes  named  aqueoma  ;  or,  as  they  are  composed 
of  sediment,  Bedime7vt(vry  ;  or,  finally,  strcUified,  from  the  seamed 
structure  just  referred  to.  It  is  obvious  that  if  there  existed  the 
remains  of  plants,  fishes,  or  other  animals  in  the  waters  at  the 
time  the  mineral  matter  was  deposited,  these  would  be  deposited 
at  the  same  time,  and  remain  imbedded  in  the  rock,  secure  from 
further  change,  after  it  became  consolidated.  And  this  is  the  way 
in  which  the  most  interesting  organic  remains  have  been  pre- 
served to  us. 

The  rocks  forming  the  other  great  class  consist  of  mineral 
matter,  which  is  supposed  to  have  been  once  in  a  fluid  state  from 
the  action  of  excessive  heat.  In  this  condition  it  has  been  thrust 
upwards  from  below  by  volcanic  agency,  through  openings  pre- 
viously existing,  or  which  it  made  for  itself  by  forcing  a  pas- 
sage, and  has  partly  overrun  the  surface  like  molten  lava,  and 
partly  been  heaped  up  into  conical  masses  or  crested  ridge-like 
elevations.  In  the  process  of  cooling,  the  fused  materials  were 
segregated  from  each  other  and  became  crystallised  ;  but  these 
crystals,  which  appear  more  or  less  perfect,  and  of  all  possible 
dimensions,  are  so  intimately  bound  together  by  cohesion  and 
mutual  penetration,  that  although,  in  some  cases,  there  is  no  basis 
or  cementing  medium,  these  are  among  the  hardest  and  most 
compact  rocks  with  which  we  are  acquainted.  These  rocks,  in 
reference  to  their  origin,  are  called  igneous  or  volcanic^  or,  in  re- 
ference to  their  structure,  crystaUised  rocka  In  the  process  of 
cooling,  a  certain  class  of  them  show  a  tendency  toibrm  columnar 
masses,  which,  when  inclining  to  a  horizontal  position,  resemble 
the  steps  of  a  sta.ir,  whence  they  are  named  trap  rocks. 

If  the  former  class,  the  sedimentary  rocks,  had  been  the  sole 
constituents  of  the  earth^s  crust,  it  would  have  formed  an  almost 
uniform  flat  surface,  varied  only  by  the  eroding  action  of  running 
water,  which,  too,  would  have  then  been  very  inconsiderable 
compared  with  what  it  is  now.  It  is  the  action  of  the  igneous 
rocks  that  has  produced  that  varied  configuration  of  contour — 
that  endless  alternation  of  mountain  and  valley,  craggy  steep  and 
undulating  upland,  which  renders  it,  as  a  landscape,  so  agreeable 
to  the  eye,  and  which  so  adinirably  fits  it  for  the  abode  of  man, 
as  well  as  that  of  the  plants  and  animals  which  minister  to  his 
wants.  Not  only  are  these  eruptive  masses  themselves  raised  on 
high,  forming  the  principal  mountain  summits  in  every  country 
of  the  globe,  but  they  have  carried  with  them,  so  far,  in  their  up- 
ward progress,  the  previously  horizontal  beds,  which  now  lie  at 
angles  more  or  less  inclined  on  their  sides,  graduating  the  abrupt- 
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ness  of  their  descent,  and  softening  their  ragged  outlines,  as  it 
were  with  a  kind  of  undulating  drapery  drawn  round  their  base. 
Thus  disrupting  the  strata,  displacing  them  in  every  possible  way, 
heaving  them  upwards  and  leaving  them  at  all  angles,  setting 
them  on  edge,  contorting  them,  and  even  producing  a  kind  of 
metamorphosis  in  them  at  the  points  where  they  came  in  contact 
with  their  heated  or  incandescent  mass — it  is  by  the  igneous  rocks 
that  a  large  class  of  these  phenomena  have  been  produced  which 
engage  the  attention  of  geologists. 

The  earlier  geological  phenomena  are  all  on  a  scale  of  vast  mag- 
nitude,  and  operations  of  the  same  nature  seem  to  have  been 
going  on  simultaneously  nearly  in  all  parts  of  the  earth.     Climatic 
zones,  and  the  diversities  now  caused  in  different  regions  by  tem- 
perature and  other  influences,  can  scarcely  be  said  to  have  then  ex- 
isted ;  and  when  the  old  red  sandstone,  for  example,  was  deposited 
in  our  own  islands,  it  was  so  also,  under  nearly  the  same  con- 
ditions, in  continental  Europe,  in  Asia,  and  America,  everywhere 
presenting  nearly  the  same  appearances,  and  characterised  by  the 
same  fossila    There  is  not  great  difficulty,  therefore,  in  genersJ, 
in  recognising  rock-formations  in  different  parts  of  the  world,  and 
referring  them  to  their  proper  place  in  the  series.     But  although 
deposited  nearly  at  the  same  time,  and  under  similar  circum- 
stances, wherever  they  are  found,  they  do  not  always  occur  lying 
above  one  another  in  invariable  order  according  to  their  age. 
This,  however,  is  owing  to  certain  members  of  the  series  being 
wanting ;  for  the  order  of  superposition,  according  to  age,  is  in- 
variable in  all  that  occur  in  any  given  locality.    And  if  they 
could  be  presented  to  us  in  the  entire  series,  we  should  find  them 
arranged  in  a  certain  succession,  from  which  they  never  deviate. 
But  an  apparent  irregularity  is  continually  observed,  owing  to  the 
absence,  in  a  given  spot,  of  certain  deposits,  and  hence  it  is  that 
the  surface  of  the  ground — the  place  where  all  our  agricultural 
as  well  as  other  operations  are  conducted — ^may  consist  of  any  one 
rock-formation  out  of  the  whole  series ; — ^not  that  that  one  is  out 
of  its  place,  but  that  the  others  happen  to  be  absent.    Thus,  in 
the  neighbourhood  of  Edinburgh  and  Glasgow,  the  rock-forma- 
tions forming  the  surface  belong  to  the  coal-formation;  in  the 
neighbourhood  of  Selkirk  and  Peebles,  the  greywacke  or  lower 
Silurian;   of  Jedburgh   and   Perth,  the  old  red  sandstone;   of 
Aberdeen,  granite ;  of  the  greater  part  of  Inverness-shire,  Suther- 
land, and  Boss,  gneiss ;  of  Helmsdale,  and  portions  of  the  Ide  of 
Skye,  the  lias  and  oolitic  formations,  which  are  comparatively  of 
recent  date. 

The  variety  produced  by  this  arrangement,  and  the  facilities  it 
affords  for  us  to  avail  ourselves  of  the  various  useful  substances 
contained  in  the  different  strata,  is  a  circumstance  too  remarkable 
not  to  deserve  notice.     If  we  could  reach  the  coal-seams  of  the 
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carboniferous  system,  or  the  metallic  veins  of  the  primary  schists, 
only  by  penetrating  the  whole  mass  of  superincumbent  formations, 
the  task  would  be  a  hopeless  one ;  *  but  they  are  successiveljr 
brought  to  the  surface,  offer  themselves,  as  it  were,  to  our  exami- 
nation, and  enable  us  to  obtain,  with  the  least  amount  of  labour, 
whatever  they  contain  conducive  to  our  comfort  Still  farther  to 
this  purpose  contribute  the  tilting-up  and  inclined  angles  so 
generally  observed  in  the  disposition  of  the  beds  ;  and  thus  the 
very  throes  and  convulsions  of  the  early  world,  which  we  might 
suppose  calculated  to  produce  nothing  but  confusion  and  disorder, 
have  been  made  to  minister  directly  to  our  welfare,  and  that  in  a 
manner  so  effectual,  that  it  is  di£Scult  to  see  how  it  could  have 
been  done  so  well  in  any  other  way. 

To  the  elevation  of  the  stratified  rocks,  and  the  convulsions 
they  have  undergone  by  the  eruptions  of  the  igneous  ones,  are 
owing  the  whole  series  of  dykes,  rents,  fractures,  and  other  dislo- 
cations, which  have  frequently  considerable  influence  in  deter- 
mining the  mineral  character  of  the  surface. 

When  we  consider  the  varied  aspect  of  the  earth's  surface,  and 
the  great  diversity  in  external  appearance  of  the  rocks  which 
compose  it,  we  are  naturally  led  to  think  that  a  vast  multitude  of 
simple  minerals  must  combine  in  their  formation.  This,  however, 
is  so  far  from  being  the  case,  that  the  very  reverse  is  nearer  the 
fact ;  and  we  find  that  only  a  very  small  number  indeed  perform 
a  principal  and  essential  part,  and  that  it  is  by  assuming  such  a 
variety  of  forms,  and  entering  into  so  many  combinations,  that 
they  bulk  so  largely  to  the  eye.  In  this  department  of  her  works, 
as  well  as  in  so  many  others,  nature  may  be  said  to  work  with 
few  materials;  but  in  her  hands  they  are  so  plastic  that  the  result 
seems  as  varied  as  if  they  had  been  drawn  from  an  unlimited 
number  of  sources.  The  greater  number  of  simple  minerals  are 
rare,  and  occur  only  in  small  quantities,  and  instead  of  forcing 
themselves  on  our  notice,  must  be  carefully  sought  for  in  the 
veins,  cavities,  and  recesses  where  they  lie  concealed.t  When 
we  enumerate  the  following  substances — namely,  quartz,  felspar, 
mica,  hornblende,  actynolite,  augite,  hypersthene,  gypsum,  chlorite, 
talc,  steatite,  carbonate  of  lime,  and  clay,  it  may  appear  surprising 
that  we  have  named  the  principal  ingredients  of  which  nearly  the 
whole  series  of  rocks  is  composed.  When  we  have  learnt,  there- 
fore, to  recognise  these  minerals — which  may  be  called,  by  way 
of  eminence,  geological  minerals — in  their  different  forms,  com- 

*  A  rough  calculation  of  the  thickness  of  the  sedimentary  rocks,  regarded  as  lying 
one  aboTe  another,  makes  it  amonnt  to  upwards  of  three  miles,  a  depth  greatly  ex- 
ceeding that  to  which  we  have  hitherto  penetrated  into  the  earth's  crust. 

t  The  entire  amount  of  the  minerals  described  does  not  much  exceed  400.  Of 
these,  only  60  are  of  common  occurrence  ;  and  the  few  mentioned  above  are  the 
only  ones  that  enter  largely  into  the  composition  of  mountain  rocks. 
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binatioQS,  and  properties,  we  have  made  an  important  step  in 

S radical  geology,  and  may  be  said  to  have  mastered  the  chief 
ifficulty  in  discriminating  mountain  rocks.  The  first  mentioned 
of  these  minerals,  qaartz,  occurs  in  greatest  abundance,  and  it  is 
remarkable  in  what  a  variety  of  forms  it  presents  itself  to  our 
notice.  In  a  massive  state,  generally  pure  white  or  tinged  with 
grey,  it  forms  entire  districts,  as  in  the  islands  Jura  and  Isla  A 
broad  belt  of  it  runs  in  a  north-east  direction  across  a  great  part 
of  the  country,  from  Glenorchy  in  Perthshire,  to  the  neighbour* 
hood  of  Castletown  of  Braemar  in  Aberdeenshire.  Considerable 
areas  of  it  occur  in  Sutherlandshire,  and  in  one  of  these  rises  the 
conical  stack  Ballock-nan-fey,  whose  naked  ridge  shines  in  the 
sun  like  snow,  and  was  described  by  Pennant  as  marble.  It 
forms  one  of  the  principal  ingredients  in  granite,  gneiss,  and 
mica  slate,  and  enters  largely  into  the  composition  of  many  of  the 
other  rocks.  The  principal  sandstones  are  composed  of  particles 
of  quartz  bound  together  by  some  cementing  substance.  The  sand 
of  the  sea-shore  is,  for  the  most  part,  similar  particles  in  a  loose 
state.  In  veins  and  cavities  we  find  it  crystallised  in  the  purest 
form,  when  it  becomes  rock-crystal ;  tinted  more  less  deeply,  it  is 
cairngorm  or  amethyst,  chalcedony,  camelian,  heliotrope,  rose- 
quartz,  &c.  In  districts  where  the  old  red  sandstone  conglome- 
rate occurs,  quartz  pebbles  are  very  plentiful,  and  they  are  strewn 
over  the  face  of  the  country,  where  they  are  known  as  cow-lady^s- 
stone.  This,  then,  is  the  most  abundant  of  all  minerals,  and  per- 
forms the  principal  part  in  what  may  be  called  the  osteology  of 
the  globe — the  constitution  of  its  rocky  crust  Of  that  crust  it 
has  been  calculated  that  it  composes  one-half;  and,  consisting  as 
it  does  of  nearly  pure  silica,*  it  not  only  influences  materially  the 
character  of  soils,  but  enters,  as  is  well  known,  into  the  substance 
of  plants,  especially  the  culms  of  the  cereal  grassea 


*  97.50  silica;  0.25  ftlumina ;  0.50  peroxide  of  manganese. — ] 
95.00    "     ;  1.75       "      ;  0.25        «  «  1.5i 

(To  be  continued,) 
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AGRICULTURAL  NOTES  IN  OHIO  AND  MICHIGAN. 
By  R.  RuBSiLL,  Kilwbiw. 

Left  Cincinnati,  OhiO|  on  the  afternoon  of  24th  October 
1854,  for  Springfield,  eighty  miles  to  the  north-west,  where  the 
National  Agricultural  Society  held  its  annual  exhibition.  The 
ooantrj  in  the  neighbourhood  is  moderately  fertile.  The  soil  con- 
sists for  the  most  part  of  a  sand^r  loam,  dyed  into  a  dark  hazel  tinge, 
which  is  peculiar  to  all  those  soils  upon  which  oak  and  hickory  are 
the  predominating  trees  in  the  forests.  The  subsoil  is  usually 
gravelly,  but  often  mixed  with  clay.  Indian  corn  and  wheat  are 
3ie  principal  crops  which  are  cultivated ;  a  few  sheds  for  drying 
tobacco  were  seen  as  we  passed  along.  The  soil  is  genial  to  the 
growth  of  clovers,  and  it  produces  good  pastures  when,  seeded 
with  those  grasses  that  are  natural  to  the  land. 

Springfield  contains  a  population  of  7000  inhabitants,  and  Is  in 
a  very  SouriBhing  condition.  Agriculturists^ were  attending  this 
meeting  from  all  parts  of  the  Union.  The  secretary  had  travelled 
from  Boston,  a  distance  of  nine  hundred  miles,  by  railway ;  and 
some  of  the  other  officials  almost  as  far  from  the  south  and  from 
the  west.  Some  of  the  judges  had  come  from  Canada.  The 
greatest  number,  however,  were  from  the  neighbouring  states  of 
Kentucky,  Indiana,  Illinois,  and  Michigan. 

There  was  nothing  shown  but  cattle,  and  the  great  majority 
were  short-horns,  for  which  the  soil  and  climate  of  southern  Ohio 
and  Kentucky  seem  admirably  adapted.  I  was  quite  astonished 
at  the  general  excellence  of  the  stock.  Among  the  hundred  and 
fifty  short-honis  that  were  exhibited,  there  were  few  animals  that 
could  be  considered  second-rate.  I  am  not  sure  if  the  short-homed 
stock  was  so  uniformly  good  at  Windsor  in  1851,  though  there 
might  be  some  better  animals.  One  bull  had  been  lately  imported 
from  England,  and  had  cost  the  owners  six  thousand  dollars.  The 
animals  were  kept  beautifully  clean,  for  great  care  was  bestowed 
in  baviug  them  properly  groomed.  Shortly  before  a  fine  ox  was 
led  into  the  ring,  I  saw  three  negroes  rubbing  him  down  most 
vigorously  with  their  hands,  to  put  the  last  polish  upon  his  sleek 
skm.  From  the  appearance  of  the  animals  on  the  show-grounds, 
as  well  as  of  the  large  herds  that  I  saw  in  the  meadows  in  southern 
Ohio,  I  am  led  to  believe  that  the  soil  and  climate  are  well  fitted 
for  maintaining  the  shape  and  qualities  for  which  this  breed  is  dis- 
tinguished. Here  there  is  no  evidence  that  it  is  deteriorating; 
but  the  extent  of  land  capable  of  yielding  fine  pasture  is  compara- 
tively restricted  in  Canada  and  the  United  States. 

During  the  few  days  that  I  remained  at  Springfield,  I  bad 
many  opportunities  of  conversing  with  the  fanners  from  Kentucky, 
and  obtaining  a  knowledge  of  their  systems  of  husbandry.    Ken- 


452  AGRICULTUBAL  NOTES 

tucky  is  a  slave  state,  and  the  size  of  the  farms  on  the  best  lands 
is  larger  than  they  are  in  Ohio.  The  common  size  of  the  farms 
in  the  best  grazing  districts  is  from  300  to  400  acres,  but  many 
are  as  large  as  1000.  There  is  not  much  variation  in  the  mode 
of  cropping.  One  gentleman  whom  I  met  possessed  360  acres,  of 
which  100  were  under  thinly  timbered  woods  that  yield  excellent 
pasture.  The  260  acres  of  arable  land  were  allowed  to  remain  for 
six  years  under  grass,  and  then,  after  being  cropped  for  another 
six  years  with  wheat  or  Indian  corn,  sown  out  again  for  pas- 
turing. Six  hands  were  required  to  manage  this  extent  and 
attend  to  the  stock,  and  eight  horses  were  required  for  cultivat- 
ing it. 

I  was  informed  that  a  field,  after  it  had  been  cropped  with  In- 
dian com  for  eight  years,  would  fill  up  in  four  years  with  the  fine 
blue  grass  which  is  so  valuable  for  pasture  in  Kentucky,  although 
no  seeds  were  sown.  So  natural  is  this  grass  to  the  soil,  that  at 
the  end  of  this  period  it  would  extirpate  all  the  weeds  that  infest 
the  cultivated  fields.  But  by  sowing  grass-seeds  with  the  last  grain* 
crop,  fine  pasture  would  be  got  the  succeeding  year.  The  Ken- 
tucKy  limestone  soils,  that  are  so  genial  to  the  growth  of  the  finer 

frasses,  are,  comparatively  speaking,  like  the  same  class  of  soils  in 
reland,  inexhaustible. 
Bearing  mules  for  the  southern  markets  is  carried  on  to  a  great 
extent  in  Kentucky  and  Tennessee.  The  gentleman  who  occupied 
the  farm  above  described  usually  grazed  forty  of  these  animals 
during  the  warmer  months.  In  winter  it  costs  16s.  8d.  (four  dol- 
lars) a-month  for  keeping  a  mule,  as  it  is  allowed  as  much  Indian 
corn  or  oats  as  it  can  consume.  An  ox  on  grass  is  kept  for  one 
dollar  a-month.  Though  the  Ohio  is  often  frozen  over  in  winter, 
the  cattle  are  not  stabled ;  the  wood-pastures,  however,  afford 
good  shelter  from  the  high  winds.  They  are  fed  upon  hay  and 
Indian  corn :  the  latter  is  given  to  them  as  it  is  cut  from  the  fields. 
One  would  be  very  apt  to  suppose  that  great  loss  would  arise  from 
the  imperfect  manner  in  which  cattle  would  masticate  the  unground 
grain  of  Indian  com ;  but  a  lot  of  pigs  are  usually  wintered  with 
the  cattle,  and  act  in  the  character  of  a  save-all.  Some  of  the  pas- 
ture-fields, too,  are  often  allowed  to  grow  after  the  middle  of  July, 
and  they  thus  afford  good  winter  grazing. 

That  the  natural  produce  of  wheat  is  much  smaller  in  the  fine 
grazing  lands  in  Kentucky  than  in  the  country  immediately  to  the 
south  and  north  of  Lakes  Erie  and  Ontario,  was  the  testimony  of 
all  the  farmers  that  I  conversed  with.-  The  same  lands  which 
yielded  on  an  average  75  bushels  of  Indian  com,  would  not  yield 
more  than  18  bushels  of  wheat  In  southern  Ohio  and  Kentucky 
Indian  com  obtains  those  conditions  of  climate  which  are  favour- 
able to  its  producing  its  maximum  yield,  but  which  are  not  equally 
well  suited  for  bringing  to  maturity  large  crops  of  wheat. 
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Clover  and  timothy  succeed  very  well  in  Kentucky :  the  latter 
IS  in  great  repute  for  hay.  But  when  the  land  is  allowed  to  remain 
in  pasture,  the  blue-stem  grass  occupies  the  ground  and  puts  all 
the  others  out.  Large  Quantities  of  hay  are  made  in  the  western 
parts  of  the  State,  pressed  into  bales,  ana  sent  down  the  Mississippi 
to  New  Orleans ;  for  this  is  a  scarce  and  high-priced  article  in  all 
the  States  south  of  Tennessee. 

I  could  soon  readily  distinguish  the  Eentuckians  from  the 
northern  farmers.  Some  of  the  former  that  I  saw  here  were 
noble  specimens  of  humanity.  Exemption  from  severe  manual 
labour  for  several  generations,  it  would  seem,  has  not  been  without 
its  influence  on  the  Anglo-Saxon  constitution.  All  that  the  Ken- 
tuckian  usually  wants  is  the  fine  fresh  and  ruddy  complexion  to 
make  him  every  inch  an  English  country  gentleman.  Had  Buffon 
seen  the  produce  of  Kentucky  at  the  exhibition  at  Springfield,  he 
would  have  qualified  his  theory  of  the  degenerating  influences  of 
the  climate  of  North  America  upon  men  and  animals.  But  the 
northern  farmers,  on  the  other  hand,  are  much  smaller  men,  with 
a  vast  amount  of  activity  and  energy.  All  who  labour  with  their 
hands  upon  the  land  in  America  lose  that  full  habit  of  body  which 
even  our  agricultural  labourers  have  at  home.  A  difference  in  the 
dietary  may  have  something  to  do  with  the  matter,  but  the  great 
extremes  of  the  climate,  conjoined  with  field-work,  are  the  princi- 
pal elements.  It  struck  me  that  both  the  men  and  women  among 
the  wealthy  commercial  classes  in  the  Northern  States  were  more 
robust  than  among  the  agricultural. 

The  ground  is  seldom  manured  for  crops  of  any  kind  in  Ken- 
tuckjr  or  Ohio.  As  yet  labour  appears  to  be  worth  more  to  be 
applied  in  cultivating  a  larger  area  of  land  than  in  collecting  and 
applying  manure  to  a  smaller  one.  However,  as  the  most  of  the 
stock  is  fed  out  of  doors,  there  is  little  manure  made  about  the  yards. 
The  principal  maize-producing  districts  in  Ohio  are  along  the  mar- 

S'ns  of  the  Scioto  and  Miami  rivers,  which  are  too  rich  for  wheat, 
eneral  Bierce,  in  his  address  to  the  agriculturists  assembled  at 
the  county  fair  at  Medina,  said  that  "  sandy  land  is  preferable  for 
wheat  over  clay  soils.''  This  sounds  rather  curiously  to  a  Scotch 
farmer.  The  General  gave  a  chemical  reason  for  it,  which  I  need 
not  repeat ;  but  the  circumstance  shows  how  much  climate  may 
alter  our  ideas  respecting  the  characters  of  the  soils  which  are 
best  suited  for  certain  crops. 

A  large  marquee  was  erected  within  the  grounds  to  accommo- 
date one  thousand  persons  at  the  banquet  which  terminated  the 
proceedings.  About  this  number  of  ladies  and  gentlemen  sat 
down  to  a  cold  luncheon.  Before  the  guests  entered,  they  marched 
in  procession  around  the  grounds,  headed  by  a  band  of  music.  Both 
ends  of  the  erection  were  only  closed  to  the  height  of  four  feet  from 
the  ground.   The  sides  also  had  an  open  space  all  round,  so  that  any 
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one  on  the  outside  could  easily  see  and  bear*  what  was  going  on 
within,  if  he  chose  to  approach ;  and  very  soon  the  external  company 
became  much  larger  than  the  intenial.  After  dinner  all  were  put 
upon  a  footing  of  equality.  Some  of  the  speakers  addressed  them* 
selyes  quite  as  much  to  those  who  were  outside  as  to  the  guests 
proper.  It  was  not  to  be  expected  that  the  topics  discussed  at  such 
a  meeting  would  be  confined  to  agriculture.  After  a  short  speech 
from  the  president  on  the  success  of  the  national  show  of  stock — 
which  seemed  to  absolve  those  who  followed  from  all  allusion  to  the 
question-— each  speaker  launched  out  on  his  own  particular  hobby. 
There  was  one  flowery  and  really  eloquent  speech  from  a  Kentuckian, 
in  which  he  took  occasion  to  deprecate  the  '^  fanatical  agitation  "  of 
the  Northern  States  against  the  ^'  peculiar  institution."  Some  fol- 
lowed on  the  other  side,  and  spoke  with  as  much  vehemence.  A 
governor  of  one  of  the  neighbouring  States,  mounting  on  the  form, 
and  turning  roand,  chiefly  addressed  himself  to  those  without,  on  the 
necessity  of  keeping  the  able  men  at  home  to  manage  local  affairs, 
and  to  send  all  the  "  blockheads  ^^  to  Washington.  This  was  a  very 
ridiculous  and  inflated  speech,  and  I  was  rather  surprised  to  find 
its  author,  whom  I  afterwards  met,  a  shrewd,  sensible,  and  practi- 
cal man.  A  speech  on  the  importance  of  protection  to  native  in- 
dustry called  forth  one,  on  the  Reciprocity  Treaty,  by  a  Canadian, 
which,  for  wit  and  humour,  with  all  the  ornaments  of  the  stump- 
orator,  put  the  other  speakers  entirely  into  the  shade.  The  crowd 
that  were  without  were  remarkably  well  dressed.  One,  who  was 
close  at  my  back,  made  the  remark  to  his  companion  that  a  certain 
speaker,  whose  volubility  was  extraordinary,  "  would  be  hard  to 
^et  down.''  The  entertainment  broke  up  about  sunset,  all  seem- 
ing highly  pleased  with  themselves  and  each  other,  notwithstand- 
ing the  ardour  of  some  of  the  speakers. 

The  weather  was  most  delightful  all  the  time  that  I  was  at 
Springfield.  It  was  what  is  called  the  "  Indian  Summer."  The 
mornings  were  cool,  with  fog  in  the  low  grounds,  but  during  the 
day  the  sky  was  without  a  cloud.  The  heat  was  considerable  in 
the  afternoons,  the  thermometer  rising  to  66*.  An  almost  com- 
plete stillness  prevailed  during  the  day,  for  there  was  scarcely  as 
much  air  stirring  as  to  rustle  the  rapidly  fading  leaves  in  the  oak 
grove  where  the  show  was  held. 

A  few  of  the  spirited  inhabitants  of  Springfield  had  guaranteed 
the  premiums  offered  by  the  National  Society.  They  expected  to 
get  out  of  this  transaction  by  the  money  drawn  for  admission  to 
the  show-grounds  ;  but  the  State  fair  had  been  held  about  a  fort- 
night previous  in  a  neighbouring  town,  when  far  greater  attrac- 
tions were  held  out  to  the  general  public  than  seeing  well-bi-ed 
cattle ;  for,  besides  the  premiums  that  were  offered  for  all  kinds  of 
agricultural  implements  and  produce,  some  were  also  given  to  the 
ladies  who  could  ride  and  manage  horses  most  gracefully.    TUs 
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Boveltj  was  the  means  of  attracting  immense  crowds  from  all 
parts  of  the  State.  So  no  wonder  the  Springfield  cattle  exhibition 
was  unpopular ;  and  the  receipts  fell  so  far  short  of  the  expen- 
ditore,  as  to  leave  the  managers  to  paj  £1200  out  of  their  own 
pockets. 

I  lodged  in  a  boarding-house  at  Springfield  that  was  under  the 
direction  of  a  gentleman  and  his  two  sisters.  Some  of  the  apart- 
ments were  newly  erected  and  in  an  unfinished  state.  It  was 
overcrowded,  and  the  guests  soon  saw  that  the  staff  of  helps  on 
this  occasion  was  far  short  of  the  required  number;  so  every 
one  had  to  help  himself  in  many  things,  and  even  to  dean  his 
own  boota  I  was  rather  pleased  with  the  article  which  ren- 
dered this  operation  almost  as  gentlemanly  a  one  as  the  brushing 
of  a  coat.  A  long-handled  brush,  with  a  smaller  round  one  on 
its  upper  side  for  applying  the  blacking,  enabled  any  one  to  put 
a  capital  polish  on  his  boots  with  little  trouble,  and  without  tak- 
ing them  off.  The  landlord  went  about  at  his  ease  after  serving 
us  at  the  different  meals,  but  his  hands  were  otherwise  pretty  full, 
for  he  was  likewise  a  banker  and  an  editor  of  a  newspaper. 

Some  of  the  orators  who  had  not  got  their  breath  fully  ex- 
hausted at  the  banquet,  addressed  the  crowd  from  the  windows 
of  the  hotel  in  the  evening,  on  various  political  subjects.  The 
curious  thing  to  me  was,  that  men  who  were  really  sensible  in 
private  conversation,  should  launch  out  in  such  a  strain  of  exag- 
geration as  was  usual  in  their  speeches;  for  the  most  of  those  with 
whom  I  talked  upon  the  matter,  look  upon  the  whole  as  a  piece  of 
foolish  acting.  £ut  it  would  seem,  however,  that  this  style  is  best 
calculated  to  gain  the  ear  of  the  majority  in  the  western  parts  of 
the  United  States.  No  wonder,  then,  that  the  more  rational  and 
enlightened  use  such  efforts  to  educate  the  masses. 

Left  Springfield  on  the  forenoon  of  the  27th  for  Sandusky,  on 
Lake  Erie,  a  distance  of  134  milea  A  level  but  slightly  undulat- 
ing country  all  the  way,  much  of  it  cropped  with  wheat  and 
Indian  com  alternately ;  but  near  Sandusky,  wheat  and  clover, 
as  in  Canada  West,  the  common  rotation.  The  forest  still  covered 
two-thirds  of  the  country  over  which  we  passed.  Oak  and  beech 
were  the  common  trees,  the  leaves  of  which  were  still  on,  but  the 
colours  were  fading  fast.  The  immediate  vicinity  of  Sandusky  is 
flat  and  marshy ;  but  a  little  to  the  south  of  this  town,  the  limestone 
gravels  and  sands  afford  very  productive  wheat  soils,  more  so  "than 
in  any  other  part  of  the  State. 

The  population  of  Sandusky  is  about  12,000,  of  whom  one-half 
are  of  German  extraction.  The  formation  here  is  limestone,  be- 
longing to  the  upper  silurian.  It  is  covered  in  the  neighbourhood  of 
the  lake  with  several  feet  of  a  peaty  material,  which  on  being  re- 
moved exposes  a  surface  beautifully  smoothed  and  polished  by  the 
action  of  those  agents  that  have  transported  to  the  southwards  th^ 
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vast  accumulations  of  sand  and  gravel  which  lie  scattered  over  cer- 
tain regions  of  Ohio.  The  floors  of  the  cellars  of  the  houses  in  San- 
dusky consist  of  this  finely  polished  surface.  A  travelling-com- 
panion sought  out  a  friend  of  his  in  town,  by  whom  we  were 
treated  to  quail,  woodcock,  black  bass,  and  white  fish  for  supper, 
which  were  all  particularly  excellent.  These  kinds  of  fish  swarm 
in  the  lake,  and  are  caught  in  great  numbers.  Took  the  steamer 
at  night  for  Detroit,  a  distance  of  seventy  miles,  and  at  daylight 
found  ourselves  along  the  wharf  of  this  great  depot  of  western  pro- 
duce. On  the  opposite  or  Canadian  side  is  the  town  of  Windsor, 
which  is  the  terminus  of  the  Great  Western  Railway  that  traverses 
Upper  Canada  from  Niagara  by  Hamilton.  The  Michigan  Central 
Railway  connects  Detroit  with  Chicago.  Hundreds  of  emigrants 
pass  Detroit  every  day  in  summer  for  the  west,  and  large  numbers 
are  constantly  seen  hanging  about  the  station  waiting  for  the 
departure  of  trains.  In  general  they  have  a  most  emaciated  appear- 
ance ;  and  no  wonder,  after  having  suffered  a  long  sea-voyage  and 
great  discomfort  since  landing.  The  piles  of  trunks  and  luggage 
of  all  sorts  lying  about  on  the  wharf,  gave  me  some  idea  of  the 
vast  human  stream  that  was  flowing  to  the  westward.  The  rail- 
way company  have  a  river  frontage  of  half  a  mile,  which  was 
entirely  covered  with  goods  of  one  description  or  other.  The 
river  here  is  three-fourths  of  a  mile  in  breadth,  and  flows  at  the 
rate  of  three  miles  an  hour.  It  is  of  a  fine  green  colour,  as  clear 
as  crystal,  and  used  for  drinking  without  filtering. 

Detroit  has  now  upwards  of  40,000  inhabitants.  The  houses 
are  mostly  built  of  brick,  and  the  streets  are  wide  and  handsome. 
The  number  of  fine  villas  in  the  suburbs,  as  well  as  the  numerous 
handsome  carriages  rolling  about  in  the  evenings,  indicate  a  popu- 
lation rapidly  advancing  in  wealth  and  luxury.  Three  Presby- 
terian churches  were  in  course  of  erection,  one  at  a  cost  of  60,000 
dollars,  and  another  at  40,000.  From  the  appearance  of  the 
streets  on  Sundays,  this  is  a  more  church-going  people  than  the 
inhabitants  of  Cincinnati  In  the  afternoon,  however,  I  met  several 
persons  coming  into  town  carrying  large  Quantities  of  game. 

Michigan  is  by  no  means  so  fertile  as  Ohio,  though  it  contains 
a  large  extent  of  land  capable  of  raising  winter  wheat.  Its  sur- 
face is  very  flat,  little  of  it  being  more  than  160  feet  above  the 
level  of  the  lakes  which  surround  it  on  three  sides.  It  forms  a  part 
of  that  vast  plateau  which  is  drained  by  the  Ohio  and  Mississippi, 
and  which  stretches  through  the  southern  parts  of  Canada  West. 
Indeed,  the  soil  in  southern  Michigan  is  very  similar  in  character 
to  the  wheat  soils  of  Canada  West ;  I  should  say,  however,  rather 
lighter  in  general.  The  soil  of  northern  Michigan  is  stiff*  and  cold, 
and  does  not  tempt  emigrants  to  settle  upon  it  A  large  extent  of 
land  along  the  shores  of  Lake  Huron  is  very  swampy  ;  and  wher- 
ever dampness  exists,  there  is  more  accumulation  of  vegetable 
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Tnatter,  which  requires  to  be  somewhat  wasted  by  cropping  before 
wheat  can  be  raised  upon  it,  even  after  the  land  is  drained  ;  for, 
until  the  virgin  richness  of  the  soil  is  in  some  measure  rubbed  off, 
autumn  wheat  generally  suffers  greatly  from  rust  or  mildew.  I 
have  no  doubt  that  much  of  Michigan,  as  well  as  Ohio,  will  pro- 
duce better  crops  of  wheat  after  the  fertility  of  the  soil  is  some- 
what reduced  by  cropping  with  Indian  corn,  oats,  or  barley. 

In  company  with  Mr  Holmes,  secretary  of  Michigan  State 
Agricultural  Society,  I  left  Detroit  by  the  railway  on  the  30th 
October  for  Ypsilanti,  twenty-seven  miles  due  west  The  banks  of 
the  Detroit  were  originally  settled  by  the  French,  and,  as  in  Lower 
Canada,  the  farms  consist  of  long  narrow  ribbon-like  stripes  which 
extend  from  the  river.  The  French  mode  of  settlement  is  not 
perpetuating  itself  in  Michigan,  for  the  descendants  of  the  French 
are  amalgamating  with  the  Americans.  The  country  to  the  west- 
ward of  Detroit  is  flat,  and  much  of  it  in  need  of  draining,  but  it 
was  well  timbered,  and  clearings  were  going  on  very  rapidly  along 
the  line  of  railway.  At  Ypsilanti  the  country  is  more  rolling, 
and  the  soil  is  mostly  sandy  and  gravelly. 

The  State  Normal  School  is  at  Ypsilanti.  There  were  325 
students  from  ten  to  thirty  years  of  age — ^male  and  female  in  about 
equal  numbers.  The  course  of  instruction  is  very  complete ;  and 
every  branch,  from  grammar  to  algebra,  is  taught  by  lectures- 
The  algebra  scholars  were  getting  a  thorough  grounding ; — not 
only  had  they  to  give  the  rule,  but  the  reason  for  the  rule,  as  they 
worked  out  the  propositions  on  the  black  board.  The  students 
were  the  sons  and  daughters  of  the  poorer  class  of  farmers.  They 
only  paid  six  dollars  each  of  fees  for  the  winter  session  ;  and  during 
summer  they  either  taught  in  the  country  or  worked  at  some 
trade.  It  is  only  from  the  families  of  the  small  farmers  that  teachers 
can  be  drawn,  as  the  sons  of  others  who  are  in  better  circumstances 
go  into  business.  The  students  had  fine  open  English  faces ;  and 
Dr  Welch,  the  Principal,  remarked  to  me,  it  was  wonderful  how  a 
little  brushing  up,  through  teaching,  improved  them  in  this  respect ; 
verifying  Solomon^s  words  that  '^  a  man's  wisdom  maketh  his  face 
to  shina''  The  Americans,  in  general,  make  it  a  point  to  keep 
their  faces  clean,  and  to  have  their  hair  well  dressed  up.  And 
when  this  is  attended  to,  shabbier  garments  are  often  considerably 
relieved  of  their  meanness. 

There  is  no  statutory  obligation  to  have  any  religious  exercises 
in  this  establishment,  but  a  chapter  of  the  Bible  is  read  and  a 

Erayer  offered  up  by  the  Principal  before  the  lessons  of  the  day 
egin.  I  was  told  by  him  that  it  would  be  considered  by  all  as  a 
very  loose  establishment  if  there  were  no  religious  exercises.  A 
serious  and  church-going  community  can  perhaps  afford  to  have 
further  religious  instruction  communicated  by  those  who  are  speci- 
cially  set  aside  for  this  duty.    The  prevalence  of  the  religious 
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feeling  among  the  educated  classes  reacts  on  the  educational  esta^- 
blishments;  and,  from  all  that  I  learned  during  mj  tour  in  Amerieai 
I  believe  that  the  effect  of  the  present  system  of  education  is  to 
leaven  the  ignorant  masses  that  cross  the  Atlantic  with  a  reverence 
for  morality  and  things  sacred.  One  has  only  to  make  himself 
acquainted  with  the  state  of  some  of  those  towns  on  Lake  Ontario 
that  were  visited  by  Dr  Dwight  many  years  ago,  and  to  compare 
his  descriptions  of  the  manners  and  morals  that  then  prevailed  with 
those  existing  at  the  present  day,  to  be  convinced  that  the  tendency 
for  the  better  is  steadily  progressing  westwards,  and  gradually 
overtaking  a  ruder  and  rougher  state  of  society. 

Mr  Uhl,  a  most  intelligent  farmer,  who  resides  in  the  neighbour* 
hood  of  Ypsilanti,  drove  us  out  in  his  waggon  to  his  house,  about 
three  miles  from  town.  His  land  was  once  thinly  covered  with  oak^ 
and  having  the  scrub  or  dwarf  oak  as  an  undergrowth.  This  kind 
of  natural  forest  is  called  ^'  oak  opening."  The  soil  reminded  me 
very  much  of  what  I  had  seen  in  the  district  surrounding  Paris,  in 
Upper  Canada.  More  Indian  com  is  cultivated  here  than  I  saw 
in  any  part  of  Upper  Canada.  The  Dent  variety  of  Southern  Ohio 
ripens  here,  which  would  seem  to  indicate  that  the  climate  is  rather 
warmer  than  in  the  same  latitude  to  the  eastward.  The  eight- 
rowed  white  variety,  however,  is  cultivated  more  generally. 

The  soil  consists  of  a  light  sandy  loam,  which  seemed  to  contain 

but  a  small  per-centage  of  vegetable  matter ;  so  much  so,  that  I 

thought  that  it  might  do  to  mix  with  lime  to  make  mortar.    There 

was  also  little  difference  in  the  colour  of  the  soil  and  of  the  subsoil. 

I  was  very  much  surprised  When  Mr  Uhl  assured  me,  that  as  good 

wheat  and  potatoes  would  be  raised  upon  what  was  brought  up 

twenty  feet  from  the  surface  as  on  the  surface-soil  itself.     If  he 

ploughed  deep,  he  considered  that  there  was  no  occasion  for  apply* 

ing  any  extraneous  manure,  save  a  little  gypsum,  for  the  clover  or 

the  Indian  corn.     The  condition  of  this  farm,  when  contrasted 

with  those  adjoining,  served  to  confirm  the  opinion  that  I  had 

already  formed,  that  the  wheat  soils  of  America  stand  less  in  need 

of  manure  than  of  good  cultivation,  and  a  rotation  of  crops  of  not 

too  exhausting  a  character.     The  young  layers  of  red  clover  on 

this  farm  were  very  beautiful,  and  even  the  plants  in  those  fields 

which  had  been  pastured  for  two  years  were  thick  and  vigorous. 

The  rotation  which  he  prefers  is  three  years  in  clover,  followed  by 

Indian  corn,  and  then  wheat.     Amongst  the  latter,  clover  is  again 

sown.     Wheat,  however,  is  generally  sown  after  clover  in  this  part 

of  Michigan.     As  in  other  parts  of  the  Northern  States,  wheat  is 

sown  early  in  September;  and  the  long  autumns  cause  a  very 

considerable  growtli  before  the  frosts  of  winter  set  in  with  mnch 

severity.     Some  of  the  fields  of  wheat  had  a  remarkably  healthy 

appearance  :  the  colour  was  of  the  darkest  green,  and  the  plants 

were  thickly  matted  over  the  ground.    For  the  first  time,  howevery 
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I  Bftw  in  one  or  two  fields  the  depredations  of  the  Hessian  fly :  its 
lanrsB  were  rendering  some  of  the  edges  of  the  fields  of  a  rusty  red 
oolonr. 

Mr  Uhl  farmed  at  one  time  in  the  Genesee  district,  New  York 
State,  and  follows  the  Genesee  mode  of  farmiDg  to  a  certain 
extent.  The  clover  fields,  when  they  are  to  be  seeded  with  wheat, 
are  broken  np  from  the  1st  May  to  the  Ist  of  July — a  furrow  from 
8  to  9  inches  in  depth  being  given.  The  surface  is  then  culti- 
vated by  the  grubber  until  all  the  weeds  are  killed,  and  the  wheat 
is  sown  broadcast  from  the  10th  to  20th  September.  Indian 
com  is  planted  in  squares,  or  check-rows,  3  feet  apart,  which 
system  allows  the  land  to  be  very  completely  worked  by  the 
plough,  so  that  little  hand-hoeing  is  requured.  Potatoes  are  also 
planted  in  squares,  or  check-rows — a  practice  common  to  all  the 
Western  States,  by  which  the  crops  can  be  kept  free  from  weeds 
with  little  expenditure  of  manual  labour.  The  climate  of  North 
America  causes  the  potato  to  grow  many  more  long  and  slender 
stems  than  that  of  Britain ;  and  when  earthed  up  at  the  roots 
by  the  plough,  very  little  hand-weeding  is  required.  The  presiding 
genius  of  American  farming  directs  her  votaries  towards  the  econo- 
mising of  manual  labour  in  every  department  of  the  art. 

Mr  Uhl  is  a  great  advocate  for  grazing  more,  and  having  less  in 
enltivation ;  and  no  doubt  the  m*eat  rise  which  has  taken  place  in 
the  price  of  butcher-meat  will  have  a  tendency  to  alter  the  modes 
of  farming  that  are  pursued  in  many  districts.  The  cattle  were 
good  specimens  of  the  Durham  breed.  Sheep  are  not  favourites, 
because  they  are  considered  to  eat  the  clovers  too  close,  and  the 
land  does  not  improve  so  rapidly  as  when  it  is  grazed  with  cattle. 
There  were  55  acres  sown  with  wheat,  and  20  in  Indian  com. 
All  the  labour  on  the  farm  is  performed  with  the  assistance  of  two 
servants  and  five  work-horses.  Some  of  his  neighbours  were 
sowing  a  much  larger  proportion  of  their  land  with  wheat.  One 
fimn,  of  1 10  acres,  not  all  arable,  was  pointed  out  where  the  land 
was  very  light,  but  on  which  70  acres  were  sown  with  wheat,  and 
on  some  of  the  fields  several  crops  had  been  taken  in  succession. 

Under  good  management,  thirty  bushels  of  wheat  are  sometimes 
^t  to  the  acre  over  the  farm ;  but  the  average  produce  in  Michigan 
is  not  one-half  of  this  Quantity.  This  year  Indian  corn  had  yielded 
Mr  Uhl  seventy  bushels  per  acre.  He  sometimes  sows  it  broad- 
casty  and  obtains  about  four  tons  of  hay  to  the  acre  by  cutting  it 
in  a  green  state.  Gypsum  is  attended  with  very  beneficial  efiects 
when  applied  to  Indian  com,  potatoes,  or  clover. 

Next  aay  we  drove  on  to  Ann  Arbour,  a  distance  of  ten  miles. 
The  country  was  undulating,  and  the  soil  light,  and  much  of  it 
under  wheat,  which  was  very  forward,  but  in  some  cases  sickly, 
from  the  attacks  of  the  Hessian  fly.  The  Michigan  University  is 
at  this  town,  where  the  more  advanced  branches  of  education  are 
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taught  free  to  all.  A  large  library  is  forming,  and  a  museum  of 
natural  history.  An  observatory  was  also  just  erected  in  the  midst 
of  a  stump-covered  country,  on  which  stately  trees  had  lately 
grown.  In  every  township  in  Michigan  a  certain  quantity  of  land 
IS  reserved  for  educational  purposes,  which  affords  the  means  of 
erecting  and  endowing  free  schools.  There  is  no  fear  of  over- 
educating  a  nation  ;  for  although  education  may  be  free  to  all,  the 
capacity  of  a  people  to  receive  it  depends  upon  the  length  of  time 
which  the  parents  are  able  to  support  their  children  at  school. 
This  is  the  real  diflSculty  in  educating  a  nation. 

Left  Ann  Arbour  in  the  afternoon,  and  reached  Kalamazoo,  a 
distance  of  one  hundred  miles.  This  is  a  small  town,  of  four 
thousand  inhabitants,  that  has  very  lately  sprung  up  in  the  wilder- 
ness. The  numbers  of  people  travelling  on  business  to  different 
parts  of  the  country  were  quite  extraordinary.  Next  morning  I 
found  myself  seated  at  the  breakfast-table  beside  a  backwoodsman, 
with  his  wife  and  family.  They  had  all  a  somewhat  melancholy 
cast  of  countenance,  and  seemed  to  be  regardless  of  the  stir  that 
was  going  on  around  them.  The  husband,  about  fifty  years  of 
age,  was  wiry,  but  not  robust.  He  told  me  that  he  had  felled  and 
cleared,  in  different  parts  of  the  country,  upwards  of  100  acres  of 
heavily-timbered  land,  and  had  only  got  assistance  at "  log-rolling." 
As  a  pioneer  in  the  desert,  he  spoke  with  great  enthusiasm  about 
his  occupation,  which,  he  said, "  was  hard,  but  very  pretty  work." 
In  travelling  over  America  one  is  very  much  surprised  to  find  so 
large  an  extent  of  land  cleared ;  but  a  few  thousands  of  such  men 
are  certainly  well  calculated  to  change  the  whole  aspect  of  a  wide 
country,  since  every  stroke  of  the  axe  tells. 

Drove  out  ten  miles  to  the  southward  with  Mr  Holmes,  to  pay 
a  visit  to  the  president  of  the  State  Agricultural  Society,  who 
farms  in  Prairie  Bond,  one  of  several  little  round  prairies  which 
stretch  along  the  southern  borders  of  Michigan.  The  small 
prairies  in  this  State  indicate  that  there  is  something  peculiar 
either  in  the  soil  or  climate  which  is  unfavourable  to  the  growth  of 
wood.  These  peculiarities  are  still  more  fully  exhibited  to  the 
westward,  where  an  immense  area  of  prairie  land  exists.  The 
physical  causes  contributing  to  the  formation  of  prairies  have  been 
much  discussed.  I  shall  by-and-by  give  my  reasons  for  supposing 
that  the  chief  element  that  has  operated  in  producing  those  treeless 
regions  is  climate. 

The  road  over  which  we  drove  was  a  plank  one,  and  ran  through 
a  thinly-timbered  oak  forest,  growing  upon  light  sand  and  lime- 
stone gravel.  The  boundaries  of  I^rairie  Bond  were  as  well 
defined  as  if  it  had  been  the  bed  of  an  ancient  lake.  It  was  about 
five  miles  in  diameter,  and  almost  as  level  as  a  bowling-green,  but 
rather  higher  in  the  centre,  which  has  made  it  quite  dry.  The 
upper  stratum  of  vegetable  mould  is  about  16  inches  in  depth,  and 
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consists  of  a  dark-coloured  sandy  loam ;  the  subsoil  of  a  lighter 
coloured  loam,  resting  upon  gravel  or  claj.  This  kind  of  soil, 
being  apparently  rich  in  those  earthy  and  alkaline  matters  which 

Idants  require,  seems  to  be  well-nigh  inexhaustible.  Crops  of 
ndian  corn,  wheat,  and  oats,  are  raised  for  many  years  in  succes- 
sion, without  any  manure  being  applied ;  but  the  soil  gets  very 
loose  when  constantly  kept  under  tillage. 

The  president's  farm  is  160  acres  m  extent,  and  two  young 
men  performed  all  the  labour.  On  this  he  cultivates  60  acres  of 
wheat,  and  60  of  Indian  com  every  year.  These  crops  are  often 
taken  alternately  for  a  great  number  of  years.  A  peculiarity  in 
the  mode  of  raising  Indian  corn  was  seen  on  this  farm.  It  was 
planted  in  rows,  at  intervals  of  8  feet,  and  the  distance  between 
the  plants  in  the  rows  from  6  to  8  inches.  This  admits  of  the 
land  being  completely  cultivated  by  the  plough  in  summer ;  and 
wheat  can  be  sown  early  in  autumn,  and  grubbed  or  harrowed  in 
long  before  the  Indian  corn  is  harvested.  In  fact,  while  I  was 
there,  the  wheat  was  thickly  matted  over  the  ground,  and  a 
waggon,  drawn  by  a  horse,  was  going  down  betwixt  the  rows  of 
corn,  and  a  man  on  each  side  was  pulling  off  the  large  ears,  and 
throwing  them  into  it.  The  stalks  of  Indian  corn  were  standing 
as  before,  and  would  do  so  until  the  spring,  and  afford  some  pro- 
tection to  the  wheat-plant  against  the  high  winds  that  sweep  across 
this  country  in  winter.  Even  when  Indian  corn  was  cultivated  in 
3-feet  rows  or  squares,  the  wheat  was  growing  among  the  withered 
stalks  from  which  the  grain  had  been  taken.  Thus,  although 
labour  is  very  high,  and  the  crops  of  winter  wheat  do  not  average 
more  than  14  to  16  bushels,  yet  they  are  raised  at  comparatively 
little  expense  in  alternation  with  maize,  which  yields  from  45  to 
70  bushels  to  the  acre. 

The  young  layers  of  red  clover  were  particularly  thick  and 
vigorous.  When  a  field  is  seeded  for  grass,  it  is  allowed  to  remain 
for  two  or  three  years,  which  serves  to  solidify  the  soil,  and  render 
it  better  adapted  for  winter  wheat.  Around  some  of  the  fields  the 
finer  pasture-grasses  were  growing  very  luxuriantly,  and  pro- 
ducing a  fine  herbage. 

The  president  was  from  home ;  but  his  daughter,  a  very  pretty 
and  intelligent  girl,  acted  as  hostess.  All  rise  early  in  America, 
and  dinner  is  usually  served  up  about  noon.  There  are  seldom  any 
soups  in  private  houses,  and  no  liquor  is  seen  stronger  than  coffee ; 
the  table,  however,  was  loaded  with  most  substantial  viands,  fol- 
lowed by  a  great  varietjr  of  dessert.  As  no  warning  had  been  given 
that  strangers  were  coming,  this  would  be  their  ordinary  fare.  The 
Americans  are  usually  good  cooks ;  and  great  mechanical  skill  has 
been  displayed  in  adapting  the  kitchen  stoves  for  cooking,  which 
renders  this  operation  less  sweating  and  suffocating  than  it  often  is 
at  home.     I  do  not  think  that  our  fair  hostess  had  any  help  to  pre- 
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pare  our  excellent  dinner ;  but  things  went  on  so  smootUj  that 
the  cook  and  the  lady  were  thoroaghly  combined  in  her  person. 
After  having  had  some  good  music  and  native  airs  from  our  ente]> 
tainer,  Mr  Holmes  and  I  found  our  waj  in  the  dark  to  Kalamazoo, 
highly  pleased  with  our  visit  to  Prairie  Bond. 

After  bidding  adieu  to  Mr  Holmes,  to  whom  I  feel  mjself  under 
great  obligations  for  his  attention,  I  left  next  afternoon  by  railway 
for  Chicago  on  Lake  Michigan,  a  distance  of  one  hundred  and 
forty  miles.  The  line  runs  through  a  long  stretch  of  '^  oak  open- 
ings/' which  were  the  finest  specimens  of  this  peculiar  kind  ot 
forest  growth  that  I  saw ;  and  what  made  it  more  interesting  was 
the  circumstance  of  its  being  almost  untouched  by  the  axe  of  the 
backwoodsman.  Where  oak-openings  occur,  the  soil  is  dry  and 
gravelly,  and  the  surface  is  undulating — a  feature  which  seems  com* 
mon  to  most  of  the  gravels  in  Europe  or  Amerioa.  The  oak  trees 
are  thinly  distributed  over  the  surface,  and  the  distance  at  which 
they  grow  from  one  another  seemed  so  regular,  that  one  might 
have  supposed  that  a  skilful  forester  had  been  employed  to  plant 
them.  The  crooked  trunks  are  usually  about  a  foot  and  a  half  in 
diameter,  and,  clear  of  branches,  from  20  to  25  feet  from  the 
ground ;  after  that  they  are  forked,  and  have  no  great  abundance 
of  branches.  They  have  altogether  a  gnarled  appearance.  The 
soil  seemed  to  be  too  dry  and  gravelly  to  support  a  denser  growth ; 
for  on  the  ridges  they  were  from  30  to  40  yards  apart,  while  in 
the  hollows,  where  the  land  was  moister,  the  trees  were  pretty 
thickly  planted.  The  contrast  is  very  striking  between  the  densely-* 
wooded  sands  and  gravels  of  New  England,  which  are  the  very 
types  of  sterility,  ana  the  stunted  growth  of  the  trees  on  the  better 
soils  of  the  oak-openings.  The  climate  of  the  Western  States  is 
not  nearly  so  propitious  to  the  growth  of  trees  as  that  of  the 
Atlantic  sea-board,  on  which  the  rains  at  certain  seasons  of  the 
year  are  more  abundant. 

Oak-openings,  I  believe,  do  not  occur  farther  eastward  than 
Paris  in  tipper  Canada,  where  the  soil  is  somewhat  similar  to  the 
oak-openings  of  Michigan.      It  is  generally  supposed  that  the 

Srairies  and  oak-openings  are  the  result  of  the  Indians  formerly 
ring  the  country  every  year  for  hunting-grounds.  The  blackened 
mould  of  the  prairies  is  no  doubt  partly  due  to  the  charred  vege- 
table matter  u-om  fires  which  so  frequently  ran  over  them.  But 
in  the  oak-openings  there  is  little  evidence  of  fire  beine  concerned 
in  their  formation,  for  the  colour  of  the  vegetable  mould  is  of  the 
same  fine  hazel  tinge  which  prevails  in  the  oak-forests  of  Ohio. 
These  gravelly  soils  can  only  support  a  limited  number  of  trees, 
and  the  waste  of  vegetable  matter  from  decay  has  always  been 
about  equal  to  the  annual  growth;  so  there  is  no  accumula- 
tion. I  have  no  doubt  that  soils  of  similar  quality  to  those  in 
Michigan  would  produce  dense  forests  in  Vermont  It  is  rather 
curious  that  the  deficiency  of  rauis  occurs  principally  in  winter. 
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wbich  appears  to  be  the  most  marked  peculiarity  of  the  climate  of 
the  North-^Western  States.  The  following  figures  are  taken  from 
the  reduction  of  observations  by  the  Smithsonian  Institution : — 

Fall  of  rain  at  Gardner,  in  the  State  of  Maine— aterage  oftixteen  yeart, 
S|nring.  Summer.  Autimm.  Winter. 

laSinolieB.  lO.S  10.6  10.1 

FaU  at  Fort  Sndliug,  MinnemOa  Territory— fifteen  yeart, 

SpriBff.  Sommcr.  Autumn.  Winter. 

6.8  inches.  10.2  5.7  2.0 

The  North- Western  States  are  also  more  liable  to  protracted 
periods  of  drought,  which,  Dr  Heniy  suggested  to  me,  might  ori- 
ginally have  destroyed  the  forests  with  the  assistance  of  fires ;  and 
when  the  grass  and  various  plants  had  once  got  possession  of  the 
land,  they  would  prevent  the  seeds  of  the  forest-trees  springing  up. 
The  best  prairie  lands,  so  far  as  I  could  judge,  had  an  unctuous 
day  in  the  subsoil,  and  such  is,  no  doubt,  most  conducive  to  the 
growth  of  grasses.  On  the  other  hand,  in  the  great  western 
prairies  there  are  usually  stunted  oaks,  with  the  scrub  oak  as  an 
undergrowth,  of  the  same  character  as  in  the  oak-openings,  grow- 
ing upon  all  the  gravelly  eminences  which  are  not  favourable  to 
the  growth  of  the  grasses ;  and,  consequently,  one  generation  of 
trees  after  another  maintain  their  hold  upon  these  knolls,  and  often 
appear  like  islands  in  the  grassy  wastes.  On  the  prairie  knolls,  as 
in  the  oak-openings,  there  is  no  great  accumulation  of  vegetable 
matter  from  the  growth  of  timber ;  but  where  the  soil  is  more  pro- 
pitious to  the  growth  of  grasses,  an  immense  accumulation  has 
taken  place.  I  have  often  wondered  at  seeing  the  enormous  depth 
of  mould  even  on  some  of  the  tops  of  the  rounded  wave-like  emi- 
nences that  prevail  in  the  prairie  region. 

The  Swedish  traveller,  Kalm,  relates  that  the  prairies  were, 
even  in  his  time,  less  productive  of  pasturage,  in  consequence  of 
the  cattle  having^extirpated  all  the  nest  grasses,  which  he  tells  us 
were  annuals.  The  cattle,  he  remarked,  did  not  allow  the  seeds 
to  come  to  maturity,  and  hence  they  disappeared.  I  thought  this 
was  rather  a  curious  statement  when  I  saw  it,  as  annual  grasses  do 
not  predominate  in  natural  pastures;  and  Professor  Warder,  of  Cin- 
cinnati, assured  me  that  the  statement  of  Kalm  was  not  correct 
Bat  the  perennial  grasses  of  the  natural  prairies  are  rapidly  disap- 
pearing under  pasturage,  as  well  as  the  great  variety  of  wild- 
flowers  with  which  they  were  at  one  time  adorned  in  early  summer. 

For  twenty  miles  before  reaching  Chicago  the  country  becomes 
a  dead  level,  rising  only  a  few  feet  above  Lake  Michigan.  It  is 
damp  and  marshy,  and  covered  with  coarse  rank  grass,  which  cattle 
do  not  touch  in  summer.  It  was  rather  late  before  I  arrived  at 
the  town,  and  the  night  was  very  dark.  The  long  withered  grass 
was  on  fire  in  several  places,  and  the  flames,  from  4  to  5  feet 
in  height,  were  advancing  in  a  line  extending  for  several  miles  in 
length,  and  it  was  altogether  a  most  magnificent  sight.    On  arriv- 
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ingat  Chicago  there  were  upwards  of  twenty  omnibuses  waiting  to 
convey  the  passengers  to  different  parts  of  the  city,  besides  as 
many  waggons  for  luggage.  The  town  apparently  had  risen  so 
rapidly  that  no  time  had  been  got  to  pave  the  streets,  which  were 
almost  impassable,  until  a  broad  street  covered  with  planks  was 
reached.  The  hotels  were  huge  and  elegant  structures,  and  very 
similar  in  their  management  to  that  of  the  first-class  establishments 
in  the  eastern  towns. 

The  wharves  at  Chicago  were  crowded  with  steamers,  and  the 
immense  piles  of  goods  around  the  railway  stations  bespoke  the 
general  plethora  in  trade  and  commerce.  Indian  com,  wheat, 
wool,  beef,  and  bacon  are  the  chief  exports.  For  some  time  in  the 
autumn  of  1855  one  million  of  bushels  of  wheat  were  delivered 
weekly  in  the  town.  Several  vessels  have  taken  in  cargoes  in  the 
harbour  and  gone  direct  to  Liverpool.  The  greater  part  of  the 
wheat  is  of  secondary  quality,  as  it  is  nearly  all  sown  in  spring.  I 
observed  small  steamers  having  machinery  fitted  up  for  taking 
grain  out  of  one  vessel  and  putting  it  into  another.  They  were 
also  made  available  for  lifting  it  out  of  the  vessels  and  storing  it 
into  granaries.  The  wages  of  common  labourers,  being  from  4s.  6d. 
to  5s.  a-day,  act  as  a  ^eat  stimulus  to  economise  manual  labour. 

One  afternoon  I  had  a  drive  out  into  the  country  for  a  few  miles 
with  a  manufacturer  of  reaping-machines.  He  went  out  to  make 
a  trial  of  one  in  cutting  the  withered  prairie  grass,  and  really  it 
did  its  work  remarkably  well.  He  informed  me  that  he  had 
manufactured  700  of  these  machines  last  year,  and  would  make 
as  many  this.  The  level  prairies  are  admirably  suited  for  reaping 
by  machinery;  and  where  labour  is  so  scarce  and  high-priced, 
the  reapers  have  been  a  great  boon  to  the  prairie  farmers, 
many  of  whom  cultivate  very  extensively. 

In  returning  to  the  town  I  was  quite  surprised  to  see  so 
many  handsome  villas  in  the  suburbs  along  the  shore  of  the 
lake.  The  best  houses  are  made  of  sandstone,  which  is  the 
finest  I  ever  saw :  it  is  close  in  the  texture,  and  almost  as 
white  as  marble.  The  rise  of  property  around  the  town  has 
been  enormous  within  the  last  four  years.  Land  two  miles  out 
along  the  lake-shore  sells  at  £200  per  acre,  and  some  in  the 
suburbs  as  high  as  £2000.  The  progress  of  Chicago  has  been 
most  remarkable;  and,  unless  San  Francisco  in  California,  no 
town  in  America  has  risen  so  rapidly.  It  only  contained  4479 
inhabitants  in  1840,  and  now  there  are  nearly  80,000,  about 
double  the  population  of  Toronto  in  Upper  Canada.  This 
amazing  growth  has  been  stimulated  by  the  formation  of  rail- 
ways and  canals  through  the  immense  tract  of  rich  prairie  country, 
which  offers  to  be  the  most  productive  region  for  grain  in  North 
America.  The  facilities  which  now  exist  for  transporting  the 
produce  of  the  interior  have  already  tapped  its  agricultural  cap- 
abilities, and  hence  the  commercial  prosperity  that  has  arisen  in 
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exporting  that  produce,  and  in  importing  and  circulating  the 
large  amount  of  the  other  necessaries  and  luxuries  of  life^  which 
the  inhabitants  of  a  rich  and  newly-settled  country  invariably 
consume.  Thus  in  the  free  States  that  possess  a  good  soil  and 
an  easy  outlet  for  the  produce,  numbers  of  thriving  towns  often 
rise  up  like  mushrooms;  all  classes  live  well;  and  the yast ma- 
jority dress  well ;  and  if  countries  ever  had  a  golden  age,  Upper 
Canada  and  the  Western  States  are  now  enjoying  theira 
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The  progress  and  projects  of  an  art  upon  which  the  future  of 
an  improved  and  increasing  cultivation  of  the  soil  so  intimately 
depends,  must  always  possess  high  interest  to  all  those  connected 
with  agriculture,  who  are  desirous  of  witnessing  a  further  and 
fuller  development  of  its  resources  and  powers  than  even  the  last 
twenty  years — striking  and  important  as  the  results  of  these  have 
been — have  evolved.    Althougn  the  subject  is  one  with  which  our 
readers  are  presumed  to  be  intimately  acquainted,  so  far  as  the 
practice  of  the  generally  received  systems  is  concerned,  still  we 
conceive  that  a  notice  of  the  most  recently  published  or  introduced 
modifications  of  the  old,  or  the  principles  oi  new  systems,  may  not 
be  uninteresting ;  to  these  we  propose  ta  prefix  a  few  notes  on 
the  progress  of  drainage-operations  m  the  kingdom  during  the  last 
few  years.  The  greater  portion  of  these  remarks  may  be  considered 
as  a  digest  or  resumS  of  a  very  important  paper — and  discussion 
thereon — read  before  the  Society  of  Arts,  a  few  months  ago,  by 
Mr  J.  Bailey  Denton,  on  "  the  Progress  and  Results  of  the  Under- 
drainage  of  Land  in  Great  Britain."    The  matter  brought  forward 
in  this  admirable  paper,  and  the  opinions  elicited  during  its  after 
discussion,  may  be  said  to  have  exhausted  the  subject,  and  to  have 
been  the  means  of  placing  on  record  the  practice  of  the  best  of 
our  practical  agriculturists  and  drainage  engineers.     As  our  re- 
marks have  reference  chiefly  to  what  may  be  called  ^'  recent  im- 
provements "  in,  or  '^  suggestions  for  modifications '"  of  practice, 
and  not  as  a  notice  of  opinions  on  received  systems,  we  refer  the 
reader  to  the  republication  of  the  paper  and  discussion,  which  may 
be  had  of  G.  Bell,  publisher,  186  Fleet  Street,  London,  for  6d. 
^   In  glancing  at  the  progress  of  the  art,  and  the  am.punts  ex- 
pended during  the  last  few  years,  Mr  Denton  draw^  attention 
to  a  fact  which  exercises  a  material  influence  upon  its  future  pro- 
gress—a  fact  "well  known  but  too  little  reflected  upon '"'—that  high 
prices  of  grain«are  apt  to  cause  the  landlords  to  abate  in  their  zeal 
for  improvement,  and  this  at  a  time,  unfortunately,  when  the  best 
interests  of  the  community  demand  that  every  exertion  should  be 
made  to  increase  the  capabilities  of  the  soil.     When  prices  rule 
low,  improvements  are  carried  more  heartily  out.    Li  support  of 
tills  opinion  Mr  Denton  cites  the  experience  obtained  by  the  expen- 
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diture  in  drainage  under  the  Government  loan.  Thus  in  1852, 
when  wheat  was  408. 9d.  per  quarter,  £412,269,  ISs.  6d.  were  ex- 
pended. But  in  1853,  when  the  wheat  rose  to  538. 3d.  per  auarter, 
the  drainage  expenditure  was  reduced  to  £334,115, 13s.  8a. ;  and 
again  in  1854,  when  the  price  rose  to  72s.  5d.  the  quarter,  the 
drainage  expenditure  fell  to  ^^3 16,220,  Ts.  4d.  Taking  into  con- 
sideration the  fact  that  the  carrying  out  of  permanent  and  sys- 
tematic drainage  must  be  the  work  of  the  owner,  not  of  the  occu- 
pier of  the  soil,  this  state  of  matters  is  the  more  to  be  regretted, 
and  involves  questions  of  grave  consideration  to  the  community. 
Up  to  a  period  dating  in  point  of  fact  a  few  years  ago,  draining — 
bemg  a  simple  operation,  and  carried  out  at  a  comparatively  tri- 
fling cost — was  very  generally  looked  upon  as  one  of  the  ordinary 
departments  of  husbandry,  to  be  carried  out  by  the  farmer  him- 
self, independently  of  the  aid  of  the  landlord ;  but  the  value  of 
which — ^inefficient  as  was  the  principle  on  which  it  was  conducted 
—was  sufficiently  recognised  as  an  improvement  to  be  paid  for  by 
compensation  between  an  ingoing  and  outcoming  tenant.  The  in- 
vestigations of  scientific  men,  and  the  extraordinary  results  of  im- 
proved practice,  gave  a  wonderful  impetus  to  the  art  of  draining, 
and  fully — at  least  pretty  generally — convinced  agriculturists  of  the 
value  of  the  system  of  deep-draining.  As  this,  however,  involved 
increased  expense,  increased  difficulties  arose  in  the  way  of  the 
farmer  carrying  out  drainage-works  on  his  own  responsibility, 
and  at  his  own  cost.  Taking,  for  instance,  a  case — numerous 
enough  in  heavy  wet  land  districts,  where  the  capital  employed  in 
the  cultivation  of  an  acre  of  land  was  £6 — it  is  evident  that  the 
occupier  cannot  from  this  take  £5  to  drain  each  acre  permanently 
and  efficiently,  leaving  £1  only  to  carry  out  all  the  other  processes 
of  his  farm.  Indeed,  as  Mr  Denton  remarks,  the  proposition  for 
tenants  alone  to  incur  this  outlay  is  a  '^  practical  absurdity  ;  "  for 
the  amount  of  capital  generally  employed  in  the  cultivation  of 
inferior  lands  is  too  little  to  secure  even  fair  treatment  of  the  land 
in  the  ordinary  processes,  far  less  to  allow  of  any  portion  of  it  to  be 
sunk  for  the  extraordinary  process  of  draining  permanently  and 
efficiently.  The  importance,  nowever,  of  the  subject,  led  many  in- 
terested in  the  progress  of  agriculture  to  devise  some  means  by 
which  the  occupier  could  have  his  land  drained  by  the  owner 
or  some  third  party  advancing  the  money;  the  only  burden 
being  the  payment  of  sundry  instalments,  or  a  slight  increase  to 
his  work.  Hence  originated  the  system  of  '^  drainage  loans'"  and 
'*  drainage  companies."'  The  first  public  act  was  that  of  Mr  Pusey, 
which  was  passed  in  1840 :  this,  from  the  complexity  of  its  clauses, 
remained  inoperative,  but  was  followed  by  the  ''  Public  Money 
Drainage  Act"  in  1846.  The  public  loan  being  now  all 
expended,  the  means  of  borrowing  money  for  drainage  purposes 
are  as  follow :  (1.)  The  Private  Moneys  Drainage  Act  (12  and  13 
Viet.  cap.  100);  the  time  for  repayment  underthis  Act  being  twenty- 
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two  ^ears.  (2.)  The  West  of  England  or  South -West  Land 
Draining  Company's  Act  (11  and  12  Vict  cap.  142) :  under  Aig 
a  landowner  may  charge  his  estate  in  perpetuity.  (3.)  The  Gen- 
eral Land  Drainage  and  Improvement  Company's  Act  (12  and 
13  Yict.  cap.  91)  :  under  this  the  term  of  repayment  is  fifty  years. 
(4.)  The  Lands  Improvement  Company's  Act  (16  and  17  Vict.  cap. 
154) :  under  this  the  term  of  repayment  is  twenty-five  years.  All 
these  acts  have  established  the  principle,  ^'  that  under-draina^e  was 
the  legitimate  work  of  the  owner,  and  that  the  only  contribution 
to  be  made  by  a  tenant  should  be  the  payment  of  the  annual  instal- 
ment by  which  the  cost  may  be  repaia  in  a  given  number  of  years.'' 
Beyond  establishing  this  equitable  arrangement  between  landlord 
and  tenant,  the  obligation,  enforced  on  the  borrower  of  the  money, 
to  show  that  '^  the  improved  annual  value  shall  exceed  the  amount 
of  annual  charge  by  which  the  cost  of  drainage  shall  be  repaid,'" 
furnished  a  very  wholesome  and  just  criterion,  by  which  every 
landowner  may  be  guided  in  the  outlay  of  his  own  money  in  drain- 
ing. "  In  fact,"  continues  Mr  Denton,  *'  the  principle  involved  in 
this  obligation  shall  be  made  the  rule  in  every  case  of  improvement. 
It  is  not  sui&cient  that  the  owner  spending  his  own  mcHiey  should  get 
simple  interest — ^he  must  get  so  much  more  than  interest  as  will  en- 
able him  to  establish,  if  he  thinks  proper,  a  sinking  fund  to  repay 
him  his  capital  within  the  period  for  which  the  work  will  last,  or 
the  projected  improvement  is  not  worth  doing." 

In  connection  with  this  system  of  borrowing  money  for  land- 
drainage  purposes,  a  very  important  point,  so  far  as  the  tenant  is 
concerned,  is  the  time  over  which  the  repayment  is  to  be  extended. 
Coinddently,  however,  with  the  extension  of  the  term  must  be  that 
of  the  durability  of  the  work ;  hence  the  necessity  of  having  it 
done  under  the  direction  of  experienced  men,  and  in  the  best  possible 
manner.  ^'  It  is  manifest  that  the  extension  of  the  art  of  draining 
will  very  materially  depend  upon  the  rate  of  instalment  chargea 
upon  the  tenants ;  and  however  unprofitable  individual  cases  of 
draina&^e  may  be  shown  to  be,  the  benefit  to  the  nation  will  be  un- 
appreciable,  unless  we  satisfy  the  tenants  generally  that,  during  all 
the  vicissitudes  of  times,  they  can  aflford  to  pay  all  the  increased 
rent  they  are  to  be  charged.  The  advantage  of  a  lengthened 
period  will  be  shown  by  comparing  the  increased  rent  a  tenant 
would  have  to  pay  to  liquidate  the  expenditure  of  £5  per  acre  in 
fifty  years  and  twenty-five  years.  In  the  former  case  the  increased 
rent  would  be  from  4s.  6d.  to  6s.  3d.  per  acre,  and  in  the  latter 
from  6s.  6d.  to  7s.  2d. ;  the  difference  is  nearly  fifty  per  cent.  Now 
if  drainage  is  substantially  done,  there  is  no  reason  whatever  to 
doubt  that  it  will  last  fifty  years ;  and  it  follows,  therefore,  that  the 
time  of  repayment  may  extend,  if  need  be,  to  that  period." 

In  drawing  attention  to  what  has  been,  and  what  yet  remains  to 
be  done,  in  the  matter  of  land-drainage,  Mr  Denton  says,  that,  in 
order  to  obtain  a  clear  understanding  on  the  point,  it  is  neeessary 
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to  divide  geologically  the  whole  country  into  three  great  charac- 
teristic areas  ;  viz.  (1.)  The  western  and  north-western,  or  alpine 
district  of  primary  and  transition  rocks ;  (2.)  The  middle  district 
of  secondary  strata,  exclusive  of,  and  up  to  the  lower  mar^n  of  the 
chalk ;  (3.)  The  eastern  and  south-eastern  district,  compnsing  the 
chalk  of  the  upper  secondary  strata,  the  wealden  and  the  tertiary, 
and  post-tertiary  deposits  overlying  the  chalk.  The  following 
table  shows  how  each  district  is  made  up : — 


First  or  Alpine  District 

Second  or  Middle  District. 

Third  or  Eastern  District 

Ck)niwaU. 

DeTon,      J 

Dorset,  ^ 

Deyonshire,  part  of. 

Somerset,  •  parts  of. 

Wilts, 

Someraetshire,  do. 

Dorset,      ) 

Berks, 

-parts  of. 

Wales,             do. 

Gloucester,^ 

Hants, 

Monmonth. 

Monmouth, 

Oxford,  J 

Worcester. 

Worcester, 

-parts  of. 

Bucksand)^.  ..    - 
Beds,     }P»rt8  0f. 

Hereford. 

Salop  and 
Wales,     J 

Salop. 

Cambridge  and  \  parts 
Hants,           5    of. 

Lancashire. 

Lancashire,          ^ 

Yorkshire. 

Yorkshire,              ^    ., 
Northumberland,  y^^^ 

Hertford. 

Northumberland. 

Middlesex. 

Camberland. 

Surrey. 

Scotland,  part  of. 

Cumberland,        j 

Sussex. 

Outlying  portions  in  the 

Durham. 

Kent 

Midland  Districts. 

Scotland,  parts  of. 

£:8sex. 

Lincolnshire, ) 

Suflfblk,  parts  of. 

Norfolk,        (  ^.^    - 
Cambridge,   (  P^^s  of. 

Norfolk,     do. 

Lincoln,     do. 

Huntingdon, ) 

Yorkshire,  da 

Bedford,         l„.-t„«f 
Buckingham,  ;P"*«^^- 

Outlying  portions  on  the 

western  side. 

Oxford, ) 

Berks,      parts  of. 

Wilts, 

Warwick. 

Northampton. 

Rutland. 

Leicester. 

Nottingham. 

Derby. 

Stafford. 

Cheshire. 

These  districts  may  be  defined  by  lines  drawn  as  follows:  A 
curved  line  drawn  n'om  Exeter  to  Berwick  will  make  a  very  close 
"  give-and-take "  division  between  the  middle  and  the  western 
district^  and  the  lower  margin  of  the  chalk,  commencing  at  Wey- 
mouth m  Dorset,  and  ending  at  Flamborough  Head  in  Yorkshire, 
will  form  a  defined  boundary  between  the  middle  and  eastern 
districts. 

The  following  tables,  in  connection  with  these  districts,  will  be 
of  interest.  The  first  shows  the  amount  of  land  capable  of  cultiva- 
tion, the  amount  of  wet  land,  the  extent  still  to  be  drained,  and 
the  estimated  amount  of  capital  required  for  this.  The  second 
table  shows  the  advances  made  for  drainage  purposes  under  the 
various  Acts : — 
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Table  No.  II. 


Public  Morct. 

Pbivats  Monst. 

A|>pliad  for. 

ExpendmL 

Expend«l. 

Scotland, 

£              8.      D. 

1,940,227  11    6 

123,863    0    0 

2,491,167  16    6 

£              8.       D. 

1,069,804    0    0) 
44,297    2    i; 
1,424,682  17    6 

£           8.      D. 

292,056    0    0 
72,083    0    0 

£        a.    o. 
111,098    0    0 
17,625    0    0 

4,555,258    a    0 
To  expend. 

Total  amouiit  of  Loan, 

2,528,783  19    7 
1,471,216    0    5 

£4,000,000    0    0 

364,139    0    0 

128,723    0    0 

Thus  we  see  (says  Mr  Denton)  that  there  will  still  be  required 
£107,000,000  for  the  under^drainage  of  Great  Britain,  towards  which  the 
balance  in  hand  of  the  Government  Loan,  £1,4719216,  is  applicable,  leaving 
the  sum  of  £105,628,784  to  be  provided  from  private  sources.  Of  this  it 
may  bo  assumed  that  four-fifths,  or  about  £80,000,000,  will  be  required  on 
loan,  and  that  the  collected  capital  of  incorporated  drainage  and  insurance 
companies  will  be  the  future  source  of  supply ;  for  it  is  hardly  to  be  sup- 
posed that  the  Legislature  will  again  sanction  the  advance  of  public  money 
for  the  particular  benefit  of  one  class  of  the  community,  after  experience 
has  shown  that  private  companies  are  able  and  willing  to  lend  money  upon 
the  lowest  rate  of  interest  ruling  in  commercial  affairs. 

The  sum  of  £80,000,000  appears  large  when  placed  in  juxtaposition  with 
the  Government  Loan  of  £4,000,000,  but  when  compared  with  the  sums 
expended  in  other  national  enterprises,  such  as  the  £286,068,794  expended 
within  the  last  twenty-five  years  by  railway  companies,  it  cannot  be  so  re- 
garded, particularly  if  we  remember  that  ^  per  cent  is  above  the  average 
interest  now  gained  by  railway  investments  ;  whereas  in  drainage  advances 
not  only  would  the  capitalist  be  made  secure  of  the  current  interest  by  a 
first  charge  on  the  freehold  itself,  but  both  the  owners  and  occupiers  of  land 
would  derive  a  permanent  advantage  from  the  enterprise,  in  which  they 
practically  run  no  risk,  and  advance  no  capital.  And  while  this  result 
would  be  gained  by  individuals,  the  community  would  be  benefited  by  an 
increase  in  food,  by  drainage  alone,  which  cannot  be  estimated  in  the  aggre- 
gate at  less  than  5330  quarters  of  the  several  kinds  of  com  which  constitute 
the  country's  produce. 

We  now  ])ropose  to  glance  briefly  at  the  modifications  or  im- 
provements in  drainage  practice,  recently,  or  comparatively  re- 
cently introduced.  In  his  paper,  Mr  Denton  classified  the  various 
methods  adopted  as  the  "  shallow,"  the  "  deep,"  the  "  combined 
system  of  deep  and  shallow,"  and  the  "  Keythorpe  system."  As  to 
the  comparative  meritsof  the  two  first  systems,  weassume  our  readers 
to  be  well  mformed.  We  shall  confine  ourselves,  therefore,  to  a  notice 
of  the  two  last,  adding  thereto  a  description  of  what  may  be  termed 
a  still  greater  novelty  in  practice  than  either  of  those,— namely, 
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the  ^*  absorbiDg  bored  wells/'  or ''  negative  artesian  well  *'  system, 
now  being  introduced  into  this  country  by  the  German  engineer, 
Augustus  Edward  Bruckmann.  Before,  however,  noticing  these 
systems,  we  think  it  may  be  interesting  to  glance  at  one  explana- 
tion offered  by  Mr  H.  T.Thompson  in  the  discussion  on  Mr  Denton's 
paper,  on  a  point  which  has  been  often  dis{)uted,  but  which,  when 
faUj  proved,  has  puzzled  the  first  authorities, — namely,  that  in 
certain  cases  ^^  deep  drains  begin  to  run  after  rain  sooner  than 
shallow  ones."  Mr  Thompson,  stating  that  the  explanation 
offered  by  Mr  Parkes  and  others  to  account  for  the  phenomenon 
not  appearing  satisfactory  to  him,  he  had  had  a  number  of  glass 
tubes  made  of  different  lengths  and  filled  with  soil,  and  had  tested 
the  times  at  which  they  began  to  drip  when  water  was  poured  in 
them  all  at  the  same  moment.  The  short  tubes,  which  represented 
shallow  drains,  if  filled  with  dry  soil,  began  to  drop  first  If,  how- 
ever, before  all  the  water  poured  in  had  passed  through,  more  water 
was  added,  they  began  to  drip  immediateljr,  without  waiting  for  the 
water  last  used  to  pass  through  the  soil.  This,  Mr  Thompson 
thought,  was  due  to  the  elasticity  of  the  air  confined  between  the 
free  water  at  the  bottom  and  that  at  the  top  of  the  column  of 
earth ;  and  in  this  case  all  the  tubes,  of  whatever  length,  began  to 
drip  at  the  same  moment.  But  if  the  tubes,  after  the  first  applica- 
tion of  water,  were  allowed  to  stand  some  weeks,  the  soil  in  the 
short  tubes  became  dry,  all  the  water  being  discharged.  In  the 
long  tubes,  however,  the  soil  still  retained  a  little  free  water  at  the 
bottom  of  the  column  of  earth,  so  that  when  water  was  poured  in 
at  the  top,  this  free  water  was  immediately  discharged,  and  the 
deep  drain  or  long  tube  began  to  run.  The  contrary  was  noticed 
with  the  short  tubes  or  shallow  drains,  as  they  did  not  begin  to  run 
until  the  whole  column  of  earth  was  saturated  with  the  water,  or  the 
water  percolated  through  the  soil  from  top  to  bottom.  Mr  Thomp- 
son stated,  that  by  "  tracing  the  course  of  the  free  water  in  its 
passage  through  long  and  short  columns  of  soil,  he  had  derived  great 
instruction  as  to  the  action  of  deep  and  shallow  drains,  and  satis- 
fied himself  that  there  was  no  fear  of  making  land  too  dry  by  deep 
draining^  except  on  peat  soils." 

After  this  digression,  which  may  not  be  altogether  uninstructive, 
we  proceed  to  follow  out  the  arrangement  we  have  already  de- 
tailed. And  first,  as  to  a  notice  of  the  "  combined  deep  and  shal- 
low drainage"  system,  introduced  by  Lord  Whamcliffe.  In  this 
system,  a  series  of  deep  4-feet  drains  is  laid  down  at  a  distance  of 
from  18  to  20  yards  apart;  other  drains,  laid  at  a  depth  of  2  feet 
(this  being  considered  by  the  introducer  as  the  limit  of  cultivation), 
and  at  a  distance  from  each  other  of  some  8  yards,  are  led  into 
and  communicate  with  the  deep  drains.  These  shallow  drains  are 
not  placed  parallel  to  the  deep  ones,  but  at  an  acute  angle,  or  across 
the  field,  and  at  their  mouths  are  either  gradually  sloped  down 
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to  meet  the  deep  drains  at  their  lower  level,  or  have  a  few  loose 
stones  placed  in  the  intervals  between  the  two,  "  suffident  to  in- 
sure the  perpendicular  descent  of  the  upper  stream  through  that 
space,  which  can  never  exceed,  or  indeed  strictly  equal,  the  2 
additional  feet/'  The  following,  as  stated  by  Lord  WhamcliflFe,  in 
his  paper  in  the  Journal  of  the  Royal  Agricultural  Society^  is  the 
principle  upon  which  the  plan  proceeds^ — 

In  order  to  secure  the  full  effect  of  thorough  drainage  in  clays,  it  is 
necessary  that  there  should  not  be  only  well-laid  conduits  for  the  water 
that  reaches  them,  but  also  subsidiary  passages  opened  through  the  sub- 
stance of  the  close  subsoil,  by  means  of  atmospheric  heat,  and  the  contrac- 
tion which  ensues  from  it.  The  cracks  and  fissures  which  result  from  this 
action  are  reckoned  upon  as  a  certain  and  essential  part  of  the  process. 

To  give  efficiency,  therefore,  to  a  system  of  deep  drains  beneath  a  stiff 
day,  those  natural  channels  are  required.  To  produce  these,  the^p  must 
be  a  continued  action  of  heat  and  evaporation.  If  we  draw  off  effectually 
and  constantly  the  bottom-water  from  beneath  the  clay,  and  from  its  sul^- 
stance,  as  far  as  it  admits  of  percolation,  and  by  some  other  means  provide 
a  vent  for  the  upper  water,  which  needs  no  more  than  this  facility  to  run 
freely,  there  seems  good  reason  to  suppose  that  the  object  may  be  completely 
attained,  and  that  we  shall  remove  the  moisture  from  both  portions  as 
effectually  as  its  quantity  and  the  substance  will  permit. 

According  to  Mr  Hunt,  who,  we  understand,  has  superintended 
the  carrying  out  of  the  plan  at  Carleton,  the  property  of  Lord 
Whamdifife,  '^  the  combined  system  has  succeedea  most  admirably. 
.  .  .  .  The  rapid  manner  in  which  the  surface  has  become 
dry  after  the  heaviest  falls  of  rain,  has  quite  surprised  all  parties 
who  have  witnessed  the  effects  of  the  combined  system  of  draining 
at  Carleton."  On  the  other  hand,  Mr  Denton — who  may  be  con- 
sidered the  advocate  of  the  principle  of  depth  in  drainage — deems 
the  combined  system  as  a  mere  compromise  of  the  principle  of 
depth,  and  says,  ''  The  drains  of  the  greater  depth  must  detract 
from  the  utility  of  those  at  the  less,  and  the  two  directions,  toiih 
the  fall  and  acroaa  it,  cannot  both  be  right."  Comparative  cheap- 
ness is  said  to  be  one  of  the  advantages  arising  from  the  system ; 
but  in  view  of  the  great  advantages  arising  from  a  more  thorough 
pulverisation  of  the  soil  to  a  much  greater  depth  than  hitherto 
adopted,  and  which  there  is  every  prospect  of  the  farmer  being 
able  to  do,  either  by  some  such  plan  as  the  Y  ester  deep  land-cul- 
ture, or  by  the  power  of  steam,  the  policy  seems  doubtful  of  adopt- 
ing any  plan  in  which  drains  placea  at  so  trifling  a  distance  be- 
neath the  surface  as  2  feet  form  an  essential  pai*t.  This  objection 
holds  with  even  greater  force  to  the  "  Kevthorpe"  system,  in 
which  the  drains  are  sometimes  so  much  shallower.  We  now  pro- 
ceed to  describe  this  system,  which,  as  Mr  Denton  remarks,  is 
^'  brought  before  agriculturists  with  the  flattering  recommenda- 
tion of  cheapness  and  scientific  treatment."     According  to  Mr 
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Trimmer,  the  well-known  geologist,  and  the  able  exponent  of 
the  system,  the  principle  upon  which  it  proceeds  is  as  fol- 
lows: Between  the  soil  and  subsoil  there  are  certain  irregula- 
rities, forming  a  series  of  furrows.  An  idea  of  these  may  be  ob- 
tained by  supposing  a  series  of  artificial  ridges  made  by  the  plough 
in  an  impervious  cbty  district,  and  these  to  be  covered  by  a  soil  of 
a  more  pervious  and  loose  character.  It  is  obvious  that  water  per- 
colating through  the  loose  upper  soil  would  reach  the  furrows  or 
spaces  between  the  ridges,  and  be  led  along  these  to  places  at  a  lower 
level.  Pipe-drains  are  led  across  or  transversely  to  these  furrows 
— those  intercepting  the  water  which  percolates  through  the  soil  to 
the  furrows — these  acting  as  minor  drains,  while  the  pipe-drains 
are  the  sub-mainSj  so  to  speak.  The  method  by  which  these  sub- 
terranean channels  or  furrows  are  known  or  found  out  is  as  follows : 
^'  the  drainer  must  dig  numerous  trial-holes  to  find  the  point  at 
which  water  enters,  the  height  to  which  it  rises,  and  the  relative 
heightwhich  it  maintains  with  respect  to  the  holes  above  it.  He 
then  puts  a  drain  at  the  greatest  distance  from  his  upper  hole  that 
he  has  ever  known,  to  free  it  from  water ;  and  if  that  does  not 
succeed,  he  puts  in  another,  and  sometimes  a  third.  They  were 
then  enablea  to'  effect  the  draining  of  a  certain  area  with  fewer 
drains  than  by  the  system  of  parallel  drains  at  equal  distances.  A 
saving  of  from  30  to  SO  per  cent  was  effBCted  in  the  cost  of  drains 
over  intervals  of  8  or  10  yards.'"  The  following  is  Mr  Denton's 
Matement  of  the  characteristics  of  the  system,  with  his  opinion  as 
to  its  efficiency : — 

Firstly,  That  the  drains  are  neither  equidistant  nor  of  regular  depth,  their 
position  and  depth  being  determined  by  the  shape  of  the  subtenanean  un- 
dulations and  the  depih  of  the  farrows.  Secondly,  That  the  drains  cross 
the  line  of  greatest  descent  (obliquely)  in  order  to  intercept  the  water  flow- 
ing down  the  furrows  referr«Mi  to,  *'  which  are  generally  found,"  Mr  Trimmer 
says,  **  in  land  with  a  considerable  fall,  and  run  in  most  cases  in  the  direc- 
tion of  the  faU."  Thirdly,  that  the  efficacy  of  the  drainage  depends  upon  a 
precise  knowledge  of  the  breadth  and  depth  of  the  ridges  and  furrows. 
Without  (continues  Mr  Denton)  venturing  to  deny  the  statement  of  so 
sound  a  geologist  as  to  the  existence  of  these  subterranean  ridges  and  fur- 
rows, and  without  presuming  to  deny  that  Lord  Bemers  has  rendered  his 
land  diy  for  the  time  being,  I  am  content  to  state  what  appears  to  me  insu- 
perable objections  to  the  general  adoption  of  the  Keythorpe  system.  The 
first  is,  that  the  depth  of  the  drainage  must  necessarily  depend  upon  the 
depth  of  the  furrows,  whether  they  be  18  inches  or  10  feet  deep  (if  they  are 
found  to  exist  of  sufficient  regularity  to  become  applicable  as  drains  at  all). 
We  have  the  evidence  of  what  has  been  done  at  Keythorpe  (the  property  of 
Lord  Bemers),  showing  that  they  are  sometimes  found  to  be  only  18  inches 
deep,  one-tenth  of  the  drains  being  that  depth. 

If,  therefore.  Lord  Bemers  should  follow  the  example  of  the  Marquess  of 
Tweeddale,  and  determine  to  subsoil  this  drained  land  next  year  to  a  depth 
of  22  inches,  he  would  not  only  plough  up  all  his  18-mch  pipe-drains,  but 
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inasmuch  as  he  would  decapitate  and  deform  the  ridges  alternating  with  the 
furrows  (which  are  his  minor  drains),  the  destruction  would  not  be  limited 
to  the  18-inch  drainage,  but  would  extend  to  the  major  part  of  the  work. 
The  second  objection  is,  that  the  direction  of  the  pipe -drains  is  across  the 
fall  of  the  land,  and  therefore  opposed  to  the  influence  of  gravitation ;  and 
the  third  is,  that  there  exists  no  tangible  data  generally  applicable  for  setting 
out  the  drains. 

On  the  other  hand,  there  are  not  wanting  excellent  autho- 
rities who  think  highly  of  the  system.  Thus,  Mr  0.  Wren 
Hoskyns,  the  well-known  author  of  Talpa^  or  the  Chronicles 
of  a  Clay  Famij  states  it  as  his  belief  that  the  system  is  one 
in  which  '^  the  science  of  geology  was  made  to  assist  the 
labours  of  the  drainer,  and  that  a  great  reduction  of  expense 
was  effected  by  its  application/'  Mr  Mechi  also  expressed  his 
gratification  at  the  '^  complete  and  economic  drainage ''  effected 
at  Key  thorpe.  We  find  also  Lord  Bemers  himself  thus  expressing 
his  opinion  of  its  advantages :  ^'  He  did  not  wish  to  assume  that  his 
plan  was  the  best ;  but  he  asked  every  farmer,  and  every  one  in- 
terested in  draining,  to  go  and  see  his  farm,  and  he  would  show 
them  2000  acres  in  Leicestershire  effectually  drained  at  a  cost  of 
L.l  or  L.2  per  acre.  In  Suffolk  and  Norfolk,  also,  in  a  10-acre 
field,  he  haa  more  effectually  drained  it  by  an  additional  outlay  of 
L.l  to  L.2  an  acre,  than  by  a  previous  outlay  of  L.10,  L.15,  or 
L.20,"  Mr  Robert  Baker  (of  Writtle,  Essex)  states  that  when  he 
visited  the  spot,  ^'  it  had  been  raining  almost  incessantly  for  nearly 
sixty  hours  previously,  and  when  almost  eyery  field  bad  become 
more  or  less  submerged  in  water,  not  a  drop  was  observed  stag- 
nating upon  the  drained  portions  of  his  lordship^s  estate/'  Finally, 
Mr  Irimmer  recommends  it  as  a  system  based  on  '^  both  science 
and  practice — the  generalisations  of  the  former  were  confirmed  by 
the  operations  of  the  latter.'' 

The  space  at  our  disposal  being  limited,  we  must  refer  the  reader 
interested  to  the  report  already  alluded  to  for  further  information 
on  this  system,  and  proceed  to  the  description  of  that  now  being 
introduced  into  practice  in  this  country^  and  known  as  '^  negative 
artesian  wells,"  or  "  absorbing  bored  holes." 

Artesian  wells,  as  generallv  known,  are  perforations  of  compara- 
tively small  diameter,  carried  down  to  a  considerable  depth  in  the 
soil,  and  communicating  with  some  subterranean  source  of  water, 
which  ascends  up  the  perforation  to  the  higher  level.  These  may 
be  called  ^'  positive  artesian  wells/'  On  the  other  hand,  what  are 
called  "  negative  artesian  wells"  are  perforations  which  absorb  or 
lead  away  water  from  the  surrounding  soil  The  introducer  of  the 
system,  Dr  Bruckmann,  states  that  strata  which  supply  (that  is, 
"  positive"),  and  strata  which  absorb  (that  is,  "  negative '),  are  fre- 
quently found  in  all  countries,  and  in  all  geological  formations,  to 
alternate  with  each  other.      Suppose  a  swamp  or  lake  resting  on 
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an  imperviouB  bottom  of  clay  or  clay  marl,  and  under  this  ^^  an  irre« 
golarly  fissured  deposit  (say  limestone  or  sandstone),  the  veins  or 
cavities  of  which  communicate  with  deeper-lying  springs,  a- lake,  a 
river,  the  sea,  or  a  slope  of  a  hill,  even  if  the  distance  should  be  a  con- 
siderable one.  Now,  if  the  upper  compact  bed,  which  in  nature 
may  offer  an  alternation  of  dinerent  strata,  is  perforated,  and  the 
hole  in  the  lower  situated  deposit  carried  down  to  a  ramified  cleft 
or  cavern,  then  the  immediate  consequence  of  this  operation  must 
be,  that  the  water  of  the  lake  or  swamp  rushes  down  in  the  bore- 
hole^ is  carried  away,  and  the  latter  will  be  drained  sooner  or  later, 
according  to  the  capacity  of  absorption  of  the  cleft  and  the  diameter 
of  the  bore-hole."  Fissures  will  not  be  always  met  with  in  boring 
negative  artesian  wells ;  subterranean  currents  of  water,  of  a  certain 
sectional  height,  partly  filled  with  sand  and  pebbles,  &c.,  will  often 
be  met  with,  which  will  engulph  and  carry  off  the  waters  to  be 
drained.  Even  the  strata  of  sand,  gravel,  sandy  marl,  &a,  Dr 
Bruckmann  observes,  possess  in  many  cases  sufficient  absorptive 
capacity  to  carry  off  waters  led  into  them  by  bores,  provided 
always  ''  that  their  ends,  as  in  all  negative  strata,  crop  out  either 
on  or  near  distant  slopes  and  ravines,  or  discharge  the  water  into 
lower  situated  caves,  seas,  lakes,  springs,  rivers,  &c.,  or  at  least 
communicate  with  the  later  in  some  way,  although,  perhaps,  very 
complicated."' 

With  reference  to  the  geological  strata  in  which  negative  artesian 
wells  may  be  established,  Dr  ^Bruckmann  states  as  follows : — 

In  all  the  so-called  nonnal  or  sediment  formation  (diluvium)  ;  the  tertiary 
deposits  (pliocene,  miocene,  and  eocene)  ;  the  chalk  formation  (as,  e.g.  chalk 
and  chalk  marl,  upper  greensand  and  gault,  lower  greensand  or  neooomien) ; 
the  Jurassic  rocks  (Weald  clay,  Hastings  sand,  and  Purbeck  beds,  Portland 
oolite,  and  sand  and  Eammeridge  clay,  coral  rag  and  calcareous  grit,  Oxford 
clay  and  Kelloway  rock,  great  oolite,  Stonesfield  slate,  fuller's  earth  and  in- 
ferior oolite,  and  the  black  Jura  or  the  strata  of  lias)  ;  the  trios  (red  marls 
and  keuper  sandstone,  gypsum,  muschelkalk  or  shelly  limestone,  and  new 
red  sandstone)  ;  the  Permian  system  (magnesian  limestone  or  zechstein, 
lower  red  sandstone  or  rothe-todte-liegende);  the  carboniferous  deposits  (coal 
fields  or  measures,  millstone  grit  with  coal,  carboniferous  limestone  with 
coal,  sandstone,  &c.)  ;  the  Devonian  or  old  red  rocks  (old  red  conglomerate, 
comstone,  sandstone  and  marls,  and  Devonshire  limestone  and  slate)  ;  the 
upper  and  lower  Silurian  deposits  (Ludlow  rocks,  Wenlock  limestone,  Cara- 
doc  sandstone,  Llandeilo  flags,  and  Cambrian  slates) ;  Cambrian  slaty  or 
primary  rocks  (slaty  graywack^,  chlorite  and  mica  slate,  and  Longmynd, 
Skiddaw,  dec.) ;  nay,  under  certain  conditions,  even  the  igneous  rocks 
(granite,  Ac,  basalt^  greenstone,  porphyry,  serpentine,  syenite,  &c.)  ;  for  in 
M  these  formations  currents  of  water  move  in  a  negative  and  positive  direc- 
tiouy  all  more  or  less  fissured,  and  partly  contain  cavities  extensively  rami- 
fied. Either  they  are  fissured  by  the  contraction  of  their  masses,  which 
were  liquid  in  former  times,  or  they  are  fractured  in  various  directions  in 
consequence  of  disturbing  forces  which  have  acted  upon  them. 
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It  18  but  right  to  state  that  since  Dr  Bruckmann  published  hia 
remarks  on  this  system  of  drainage,  several  parties  have  directed 
the  attention  of  the  public  to  the  fact  that  they  have  advocated  or 
at  least  described  the  system  for  which  Dr  Bruckmann  takes  some 
credit  to  himself  as  the  introducer  of  into  this  country.  Amongst 
others,  Mr  Ansted,  the  well-known  geological  writer,  states  that  in 
his  work  on  geology  the  system  is  fully  described  and  illustrated. 
Mr  Hyde  Clark  also  draws  attention  to  the  fact,  that  so  long  a^o 
as  1840  he  published  an  account  of  the  system  as  practised  in 
France,  and  threw  out  suggestions  for  its  adaptation  to  districts  in 
the  neighbourhood  of  London.  Mr  Denton,  in  a  recent  letter  to 
the  Journal  of  the  Society  of  Arts,  designates  the  name  "  Negative 
Cartesian  Wells  "  as  a  "  very  learned  title,  and  a  very  common 
practice ;  "  and  says,  *'  I  presume  that  Dr  Bruckmann  is  imac- 
quainted  with  the  fact  that '  swallow  holes  '  are,  and  have  been  for 
many  years,  a  frequent  accessory  to  under-drainage  in  this  country, 
and  that  it  is  a  practice  very  much  to  be  condemned,  where  the 
fall  from  the  drained  lands  will  admit  of  a  quick  and  certain  dis^ 
charge  without  them.  At  page  17  of  my  paper  on  '  Land-Drain- 
age and  Drainage  Systems,'  I  mention  that,  in  several  parts  of 
England,  advantage  is  taken  of  absorbent  sub-strata,  by  concen- 
trating the  under-drains  to  sumpts  or  holes,  called  'swallow  holes  ;^ 
but  this  practice  appears  to  be  open  to  objection,  in  consequence 
of  the  frequency  with  which  the  drainage-water  will  rise  and  cover 
the  surface  of  the  ground  {and  destroy  the  crops  growing  there) j 
when  the  substratum  refuses  to  absorb  the  water  discharged  from 
the  drains  with  sufficient  rapidity.  I  have  known  swallow-holes 
resorted  to  in  various  parts  of  England  ....  but  thev  are  not 
economical,  except  where  there  is  an  incapability  of  fall. '  These 
remarks  will  show  that  the  point  adverted  to  is  more  the  fact  that 
Dr  Bruckmann  can  scarcely  claim  the  merit  of  introducing  the 
system  into  England  as  altogether  new,  than  that  it  is  not  appli- 
cable or  worthy  of  the  attention  of  agriculturists.  Mr  Denton 
even  admits  that  there  are  some  circumstances  in  which  it  Tnay  be 
economical.  Dr  Bruckmann,  who  seems  to  have  had  large  expe- 
rience in  the  system,  has  taken  up  his  abode  at  Brighton^  in  oraer 
to  introduce  the  system  more  widely. 

As  to  the  fnture  prospects  of  ^'  land  drainage,"  it  seems,  to  say  the 
least,  doubtful  whether  its  progress  will  be  aided  by  the  attempts, 
so  pertinaciously  made  by  some,  to  carry  out  a  uniform  system  for 
all  classes  of  soils,  and  for  all  peculiarities  of  districts.  Land  is 
not  like  cotton,  which  can  be  carried  through  one  unvarying  series 
of  operations ;  and  as,  in  our  textile  manufactures,  one  material  re- 
quires a  different  machine  to  work  it  from  another,  which  difference 
in  mechanism  must  be  ascertained  by  direct  experiment,  so  must 
the  nature  of  the  soil  be  ascertained,  and  the  conditions  necessary 
to  insure  efHcient  drainage  be  deduced  therefrom,  before  any  one 
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system  is  finally  adopted.  Hence  the  value  of  landowners  institut- 
ing experiments,  as  suggested  by  Lord  Fortmanat  a  recent  meet- 
ing of  the  Boyal  Agi*icultural  Society,  with  a  view  to  assist  their 
tenants,  who  are  not  generally  able  to  pay  to  ascertain  the  best 
methods 'to  be  adopted.  And  seeing  that  experience  points  out 
that  the  peculiarities  of  one  field  or  part  of  a  field  may  be  no 
index  to  those  of  another  in  the  same  farm,  or  even  at  another  part 
of  the  same  field,  we  agree  with  a  recent  correspondent  of  the 
Mark  Lane  Express^  that  it  should  '^  be  laid  down  as  a  principle, 
that  each  experiment  can  only  determine  the  drainage  quality  of 
the  soil  on  which  it  is  made,  and  that  ^'  the  depth,  distance^  and 
rise  of  drains  should  in  every  case  be  settled  by  experiment  on 
the  small  scale,  before  the  general  work  of  draining  a  field,  farm, 
or  estate  is  commenced  on  every  different  kind  of  soil." 

With  reference  to  this  important  department  of  experimenting, 
the  editor  of  the  Ma/rk  Lane  Express^  in  a  recent  number,  has 
some  most  suggestive  remarks.  In  insisting  upon  the  necessity  of 
attending  to  two  points  generally  lost  sight  of  in  agricultural  experi- 
ments, the  manner  of  conducting  them,  and  the  manner  of  descfiJ}^ 
ing  their  results,  he  directs  attention  to  the  anomalous  position 
occupied  by  agncultural  nomenclature,  comparing  the  confusion 
connected  with  it  to  that  of  Babel,  where  different  terms  were  used 
to  denominate  the  same  thing — one  calling  that  a  brick  which 
another  termed  mortar.  ^'Everything,''  he  says,  '^  in  draining  and 
cultivation,  is  admitted  to  depend  on  the  nature  of  the  soil ;  but 
scarcely  two  men  describe  the  same  soil  by  the  same  name.  We 
talk  about  sands,  loams,  and  clays,  but  rarely  with  the  same  mean- 
inff  attached  to  die  same  terms.  In  a  district  of  sand,  for  instance, 
a  light  loam  will  be  called  clay,  while  in  a  district  of  clay  it  will  be 
called  sand.  .  .  .  One  of  the  first  requirements,  then,  in  agri- 
cultural experimenting,  is  a  definite  nomenclature  for  soils  which 
shall  be  generally  intdligible.''  The  same  writer  draws  attention 
to  the  fact  that  '^  geological  maps,''  as  generally  constructed,  do 
not,  as  is  generally  imagined,  give  the  key  to  the  nature  of  the 
soil.  They  show  the  inquirer  that  "  within  certain  areas  he  will 
find  a  certain  group  of  fossils  which  he  will  not  find  elsewhere/' 
and  are  in  this  way  very  valuable  ''  for  the  purpose  of  grouping 
and  classifying  the  endless  and  bewildering  succession  of  alternate 
beds  of  different  composition."  But  as  they  do  not  give  the  clue 
to  the  nature  or  extent  of  superficial  deposits  of  clays,  sand,  loam, 
and  gravel,  which  constitute  the  bulk  of  our  soils  and  subsoils, 
"  they  are  valueless  for  the  practical  purposes  of  agriculture."  If 
these  maps  are  required  to  show  the  "  depth,  composition,  and  dis- 
tribution of  the  superficial  deposits,"  mucn  has  yet  to  be  done  by 
agricultural  geologists  and  drainage  engineers  before  "  land-drain- 
age "  can  be  put  upon  a  scientific  basis,  affording  data  by  which 
the  various  classes  of  soils  can  be  drained,  with  the  maximum 
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amount  of  efficiency,  and  the  minimum  amount  of  pre-examination 
and  pecuniary  expenditure.  In  this,  then,  as  in  other  depart- 
ments of  scientific  agriculture,  we  see  that,  much  as  has  been  done, 
more  yet  remains  to  be  done.  We  have  as  yet  made  but  a  few 
onward  steps,  and  the  direction  in  which  we  mean  to  make  that 
rapid  progress  desiderated  at  once  by  business  policy  and  business 
exigencies,  must  be  ascertained,  not,  as  has  hitherto  been  so  much 
the  case,  by  empirical  dogmas  and  hap-hazard  conjectures,  but  by 
painstaking  research  and  careful  experiments — rather  by  sound 
reasoning  founded  upon  facts,  surely,  however  slowly  obtained,  than 
by  flashy  dogmatic  assertions,  and  hastily-jumped-at  conclusions. 


THE  TRADE  AND  COMMERCE  IN  EGGS  AND  POULTRY. 

By  P.  L.  SimioNDe, 

Author  of  ^  The  Commercial  Products  of  the  Vegetable  Kingdom/'  and  Lecturer 
on  the  Staples  of  Commerce  at  King's  College,  London,  &o. 

In  the  Note-Book,  page  707  of  the  Journal  for  March  1865,  it 
was  remarked,  "  poultry  is  far  too  much  neglected  by  our  Scotch 
farmers."  Unfortunately,  the  reflection  is  of  more  general  applica- 
tion, and  to  some  extent  also  applies  to  English  farmers.  It  is, 
indeed,  too  true  that  the  poultry  are  kept  merely  to  supply  the 
house  with  eggs,  or  to  furnish  a  dish  for  the  table,  without  any 
systematic  view  to  profit ;  and  in  very  many  cases,  from  want  of 
proper  attention,  an  egg  is  a  rare  commodity  in  a  farmer's  house 
for  a  considerable  period  of  the  year. 

In  noticing  the  food  of  London  in  the  last  number  of  the  Journal^ 
poultry  and  eggs  were  again  adverted  to ;  and  it  may  therefore 
be  useful  to  complete  the  data,  and  amplify  the  statements  then 
advanced. 

The  subject  of  poultry-breeding  has  often  been  discussed  in  these 
pages.  There  will  be  found  a  paper  in  the  eighth  volume  of  the 
Joumcd^  p.  509  ;  and  Mr  England's  prize  essay  on  the  rearing  and 
management  of  domestic  poultry  was  published  in  the  fourth  vol- 
ume of  the  Transactions, 

Without  even  glancing  at  the  recent  poultry  mania,  which  has 
been  productive  of  little  or  no  benefit  to  tne  general  interests  of  the 
poultry-breeders,  but  was  taken  up  more  as  an  expensive  hobby 
and  source  of  amusement  by  certam  classes,  I  propose  confining 
myself  chiefly  to  the  commercial  aspect  of  the  Question,  and  fur- 
nishing a  few  statistical  details  for  tne  consideration  of  the  farmer. 

It  is  still  a  mooted  point  with  many,  whether  the  rearing 
of  poultry  in  this  country  be  a  profitable  source  of  industry  or 
not.  I  am  inclined  to  think  that  it  is ;  and  my  impression  is 
fortified  by  very  many  returns  and  balance-sheets  appearing  in  the 
Agricultural  Journals  from  time  to  time,  showing  tne  comparative 
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receipts  and  payments.  Without,  however,  going  Bpecifically  into 
this  as  a  business  qnestlon,  it  will  certainly  be  well  to  place  before 
your  readers  the  figures  indicating  the  extent  and  magnitude  of 
the  trade,  forei^  and  domestic,  as  far  as  can  be  gleaned  from  the 
returns  and  estimates  available  for  reference. 

It  has  been  well  observed  that  poultry  is  a  kind  of  stock  which 
fits  in  readily  with  other  animals,  consumes  produce  which  would 
otherwise  be  wasted,  requires  little  space,  and  yields  a  return  during 
life  as  well  as  when  killed  for  the  market.  The  counties  of  Bucks, 
Norfolk,  Cambridge,  Herts,  E^ent,  and  Surrey  derive  large  profits 
from  their  supplies  of  eggs  and  poultry  to  London.  From  three  to 
foar  million  head  of  poultry  are  annually  sold  in  the  metropolitan 
markets.  Why,  however,  should  we  be  so  dependent  on  the  Pen- 
insula and  the  Continent?  Why  should  we  receive  supplies  from 
such  distant  Quarters  as  Egypt  and  America,  when  our  domestic 
produce  could  be  so  considerably  increased  ? 

To  the  grain-producing  farmer  it  may  be  doubtful  whether  the 
probable  profit  on  raising  poultry  will  compensate  for  the  annoy- 
ance and  depredations  committed  on  his  seeaed  fields ;  yet  if  blessed 
with  a  thrifty  housewife,  the  largest  grain-farm  may  derive  some 
considerable  return  from  a  poultry-yard.  Barn-yards  will  afford  an 
ample  supply  of  food  for  poultry  during  many  months  of  the  year, 
since  few  farmers  thrash  tneir  sheaves  so  thoroughly  as  not  to  leave 
sufficient  grain  for  feeding  and  fattening  fowls  and  chickens.  There 
are,  however,  many  persons  not  extensively  engaged  in  cultivating 
the  cereal  grains,  who  can  give  to  a  poultry-yard  all  due  care  and* 
attention,  rearing  poultry  of  various  kinds  for  sale,  and  obtaining 
from  the  occupation  a  very  large  profit.  This  source  of  advantage 
is  the  more  promising  when  we  consider  that  the  large  consuming 
centres  are  all  within  a  day's  reach  (or  less)  by  rail  or  steam, 
from  most  of  the  producing  localities.  Commerce  owes  much  to 
the  influence  of  steam,  but  agriculture  is  scarcely  less  indebted  to  the 
same  power.  Immense  pens  of  poultry  and  crates  of  eggs  are 
purchased  in  the  Irish  markets,  and  shipped  by  the  steamers  to 
Grlasgow,  to  Liverpool,  and  Bristol.  Tasing  evervthing  into  ac- 
count, and  examining  all  the  advantages  derived  by  cheap  and 
rapid  transit,  the  producer  of  fopd  profits,  perhaps,  as  much  by  the 
steam-ship  and  the  locomotive  as  the  manufacturer  of  clothing. 
As  articles  of  luxury  in  crowded  cities,  poultry  and  eggs  usually 
command  high  prices,  offering  inducements  for  their  propagation 
to  all  who  can  make  the  needed  arrangements,  and  cause  a  small 
share  of  attention  to  be  dven  to  the  yards.  Eggs,  chickens,  and 
feathers  are  the  principsd  sources  of  profit  from  poultrv-  When 
we  come  to  investigate  our  foreign  supplies,  we  find  poultry,  in  the 
official  trade-returns  of  imports,  so  mixed  up  with  rabbits  and 
game,  that  it  is  difficult  to  get  at  the  precise  amount  of  poultrv 
alone  received  from  abroad.    The  total  declared  value  of  the  col- 
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lective  imports  in  1854,  under  this  head,  was  d£^38,876,  of  whidi 
three-fourths  came  from  Belgium ;  France  and  Holland  being  the 
other  countries  from  which  the  supply  chiefly  came. 

Poultry  are  much  in  demand  at  the  principal  sea -ports  as 
live-stock  for  passenger-ships.  Domestic  fowls,  turkeys,  geese, 
and  ducks  are  Drought  to  Liverpool,  not  only  from  the  surround- 
ing rural  districts,  but  in  immense  numbers  from  Ireland  and 
Wales.  Large  flocks  of  turkeys  and  geese  are  driven  along  the 
turnpike  roads  from  Liverpool  to  Prescot,  St  Helen^  Warrington, 
Manchester,  &c.,  and  also  exported  for  ships'  stores.  Qreat  quan- 
tities of  dead  poultry  are  also  forwarded  by  railway  in  crates  and 
hampers  to  London  and  the  manufacturing  districts.  The  total 
numoer  imported  into  Liverpool  in  1852,  dead  and  alive,  according 
to  the  calculations  of  Mr  Braithwaite  Poole,  the  manager  of  the 
London  and  North- Western  Railway,  rather  exceeded  in  number 
3,000,000  head,  in  weight  4000  tons]  and  valued  at  .£160,000. 

The  same  able  statist,  in  his  '^  Statistics  of  British  Commerce,'' 
estimates  the  average  annual  production  of  poultry,  &c  in  the 
kingdom,  including  the  imports^  at 

Poultry,       .... 
Eggs,  .... 

Feathers,      .... 

89,685         je3,397»500 

His  estimate  of  the  average  annual  sales  of  poultry  in  the  two 
principal  City  markets  of  London  is  as  follows  : — 

LeadenhalL         Newgate.  Total. 


Tons. 

Value. 

U,000 

£340,000 

76,000 

8,000,000 

685 

67,500 

Fowls,  dead. 

1,266,000 

490,000 

1,756,000 

Fowls,  aliye, 

45,000 

16,000 

60,000 

Geese,  dead, 

888,000 

114,000 

1,002,000 

Docks,  dead. 

235,000 

148,000 

383,000 

Backs,  aliTe, 

20,000 

20,000 

40,000 

Tarkejs,  dead,      . 

69,000 

66,000 

124,000 

2,523,000        842,000        8,365,000 


The  aggjregate  number  of  eggs  consumed  as  food  in  the  United 
Kingdom,  it  is  impossible  to  state  with  any  degree  of  accuracy,  bat 
it  may  be  roughly  computed  at  2,600,000,000.  In  the  last  agri- 
cultural statistics  of  Scotland,  poultry  were  not  returned,  and 
therefore  we  have  no  data  upon  which  to  estimate  either  numbers, 
produce,  or  value  of  the  poultry-yards  in  Scotland. 
^  We  have  imported  from  various  countries,  in  the  last  seven  or 
eight  years,  the  following  quantities  of  eggs : — 


Number. 

1848, 

88,012,685 

1849, 

97,746,849 

I860, 

106,689,060 

1861, 

116,526,246 

1852, 

108,281,283 
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Nanber. 

1868, 
1854, 
1856, 
1856, 
(First  6  months.) 

123,450,678 

121,966,226 

100,006,200 

68,062,600 

In  the  eight  years  ending  with  1847,  the  number  of  eggs  imported 
annually  ranged  from  96,000,000  hi  1840,  to  77,500,000  in  1847. 
The  annual  quantity  now  imported  is  nearly  twice  as  large. 

The  value  of  the  poultry  imported  in  the  first  six  months  of  the 
present  year  was  £15,674,  against  about  £18,000  in  the  corres- 
ponding six  months  of  last  year.  The  number  of  eggs  was  nearly 
14,000,000  in  excess  of  the  number  received  in  the  nrst  six  months 
of  1855,  but  not  so  large  as  in  1854.  In  the  metropolis,  the  egg- 
trade  is  a  very  important  branch  of  commerce,  giving  emplojrment 
to  sixty  egg-mercnants  and  salesmen  on  a  large  scale,  exclusive  of 
the  number  of  shopkeepers  who  sell  eggs.  These  salesmen  dis- 
tribute the  boxes  of  eggs  over  the  various  consuming  localities  in 
light  carts. 

The  imports  of  eggs  in  1854,  and  the  quarters  from  whence  we 
received  tnem^  were  as  follows : — 


Number. 

Belgium, 
France, 
Portugal, 
Spain, 

Other  parts, 

10,415,517 

104,126,918 

419,806 

5,988,161 

794,400 

226,424 

Total, 

121,966,226 

Up  to  the  8th  August  1854,  eggs  were  entered  by  number;  but 
since  that  they  have  been  entered  by  cubic  feet,  intenial  measure- 
ment. In  order  to  reduce  the  whole  to  a  uniform  standard,  200 
eggs  are  estimated  to  be  packed  in  one  cubic  foot.  The  computed 
real  value  of  the  eggs  imported,  at  4s.  6d.  per  long  hundred  (120), 
is  about  £18,005.  The  autv  charged  is  8d.  per  cubic  foot  ot  eggs 
from  foreign  countries,  and  half  that  duty  from  British  possessions. 

From  1835  to  1846  the  annual  value  of  eggs  exported  from 
Belgium  was  only  about  170,000  francs;  but  in  1847  it  began 
to  increase  rapidly,  and  in  1852  amounted  to  800,000  francs;  in 
1853,  to  1,200,000  francs;  and  in  1854,  to  1,460,000  francs. 

The  number  of  eggs  shipped  to  this  country  alone  from  Belgium 
has  been  as  follows:  In  1850,  7,966,417;  in  1851,  5,720,142; 
in  1852,  4,699,604;  in  1853,  6,741,026;  in  1854, 10,402,407. 

The  value  of  the  poultry  and  game  we  receive  from  Belgium 
averages  £21,000.    In  1854  it  was  about  £25,000. 

Quantities  of  Portuguese  eggs  are  occasionally  imported  into 
England  by  the  Peninsular  mail  steamers.  The  eggs  of  the 
Spanish  fowls,  being  very  large,  are  much  esteemed,  and  valued 
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at  Id.  to  l^d.  each.  Spain  imports  a  certain  quantity  from  the 
French  province  of  Oran  in  Algeria.  The  eggs  of  the  Bedouin 
fowk  are  sold  in  the  European  markets  at  5d.  to  6d.  the  dozen. 

Although  we  have  not  the  latest  returns  of  stock  before  us 
from  Ireland,  the  quantity  of  poultry  kept  was  returned  as  follows 
a  few  years  ago :  Number  of  head  of  poultry  in  1847,  5,691,055; 
in  1850,  6,945,146;  in  1851,  7,470,654;  in  1852,  8,176,904. 

The  supplies  of  eggs  sent  from  Ireland  to  Liyerpool,  and  thence 
into  the  manufacturing  districts,  are  enormous,  frequently  exceed- 
ing one  million  a-day.  They  are  packed  with  straw  in  crates, 
boxes,  or  hampers.  The  crates  contain  from  6000  to  8000  eggs, 
the  boxes  about  2500.  Sometimes  large  boxes  contain  13,(M0 
or  more  eggs. 

According  to  the  Customs  Bills  of  Entry,  the  eggs  imported  into 
Liverpool  from  Ireland  in  1852  were  as  follows,  in  weight  equal 
to  9260  tons:— 


Fadiasw. 

No.  of  E88I. 

Dublin, 

20,995 

69,280,000 

Drogheda, 

4,019 

15,536,000 

Dundolk, 

1,896 

14,774,000 

Sligo^ 

1,285 

10,272,000 

Cork, 

1,272 

10,176,000 

Londonderry, 

1,272 

10,176,000 

Newry, 

1,278 

9,664.000 

Waterford, 

649 

4,736,000 

Belfast, 

669 

8,360,000 

BaUina, 

20 

160,000 

83,850 

148,134,000 

Ireland  produces  at  least  five  times  this  amount  of  eges. 

A  great  increase  in  the  trade  in  eggs  from  Londonderry  to  the 
Clyde  seems  to  have  taken  place  within  the  last  few  years.  About 
2000  tons  of  eggs  were  imported  in  two  months  this  year,  and 
chiefly  sold  in  the  Glasgow  markets.  Assuming  that  there  are 
22,400  eggs  in  each  ton,  this  would  be  a  sale  of  44,800,000  eggs 
in  sixty  days.  Taking  the  population  of  Glasgow  at  400,000, 
and  supposing  them  all  locally  disposed  of,  this  would  give  about 
two  eggs  daily  to  each  person,  but  large  numbers  were  doubtless 
forwarded  to  other  districts. 

According  to  M.  Legrand,  a  French  statistical  writer,  the  whole 
number  of  eg^  exported  from  France  in  1835  was  577,000,000. 
The  consumption  in  Paris  he  stated  at  138  eggs  per  head ;  while 
that  of  the  provinces  was  fully  double  this  rate,  as  in  some  parts  of 
the  country,  junkets,  omelets,  and  dishes  composed  of  eggs  and  milk, 
form  the  principal  items  at  sJl  the  meals.  '^  The  consumption  of 
eggs  for  the  whole  kingdom,"  he  observes,  '^  is  estimated  at 
7,231,160,000;  add  to  this  number  those  exported,  and  those 
necessary  for  reproduction,  and  it  will  result  that  7,380,925,000 
eggs  were  laid  in  France  during  the  year  1835.^^ 
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Twenty  years  have  amazingly  increased  the  prodaction  and  con* 
samption  of  eggs,  which  have  kept  pace  with  the  increase  of  popu- 
lation and  wealth  and  the  increased  exports  to  England  and  the 
snrrounding  countries. 

M.  Armand  Husson,  in  his  interesting  book  on  the  ''  Consom- 
mation"  of  Paris,  just  published,  returns  the  number  of  eggs 
consumed  in  the  French  metropolis  at  175,000,000,  or  175  to 
each  head  of  the  population,  worth  about  Gs.  The  value  of  the 
eggs  consumed  in  Paris  in  1835  was  5,121,009  francs,  or  about 
4s.  6d.  per  head  of  the  population.  The  value  of  the  poultry 
consumed  in  Paris  in  1840  was  £300,000.  The  value  of  the  eggs 
consumed  in  Paris  last  year  would  be  also  about  £300,000 ;  but 
probably  three-quarters  of  a  million  sterling  would  be  a  nearer 
estimate  of  the  poultry  and  eggs  consumed  annually  in  Paris. 
The  quantity  of  eggs  sold  in  the  principal  markets  of  that  city, 
according  to  the  Octroi  returns,  far  exceeds  our  entire  imports. 

The  consumption  and  prices  may  be  judged  of  from  the  follow- 
ing figures : — 


Number. 

1847, 

120,940,724 

57  francs. 

1848, 

106,747,222 

48  f.  40  oentB. 

1849, 

113,587,782 

46  £  70    „ 

1850, 

124,597,150 

48f.98    „ 

1851, 

,        129,732.299 

42f.69    „ 

1852, 

160,000,000 

41f.86    „ 

1855, 

175,000,000 

In  1854  we  imported  from  France  104,126,918  e^p;  the 
average  number  received,  in  the  four  years  ending^  with  1854, 
from  France,  was  105,500,000.  From  her  Algerian  colonies, 
France  received,  in  1853, 1,123,630  kilogrammes  of  eggs,  valued 
at  rather  more  than  a  million  of  francs. 

Steamboats  and  railways  have  done  much  to  increase  and  im- 
prove the  trade  in  poultry  and  eggs,  in  butter  and  milk,  as  well 
as  in  carcass-meat  and  fish  of  all  kinds,  for  the  supply  of  larj^e 
cities  and  dense  populations  in  Europe  and  America,  situate  uir 
from  the  chief  seats  of  production  or  fishing.  The  poultry-dealers 
of  New  York  made  their  appearance  on  the  shores  of  the  great 
American  lakes  within  a  few  days  after  the  regular  trains  were 
in  motion  on  the  Erie  railroad.  Poultry  and  eggs  were  swept 
away  by  them  at  an  advance  of  25  to  30  per  cent  on  their 
ordinary  value,  and  a  decided  stimulus  has  been  given  to  the  rear- 
ing of  poultry  and  eggs. 

The  British-American  provinces  are  now  supplying  the  United 
States  towns  with  eggs,  which  are  imported,  duty-free,  under  the 
Beciprocity  Treaty.  Twelve  hundred  and  sixty  dozen  eggs  from 
Nova  Scotia  were  entered  very  recently  at  the  custom-house, 
Boston,  in  one  day.  In  the  season  of  1852,  about  8000  barrels 
of  eggs,  containing  84  dozen  per  barrel,  were  shipped  from  the 
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port  of  Montreal  to  the  United  States,  and  sold  at  about  8d.  the 
dozen. 

According  to  the  official  American  censas  of  1840,  the  value 
of  the  poultry  in  the  United  States  was  returned  at  nearly 
£2,250,000;  it  is  now  probably  more  than  £5,000,000  sterling. 
The  value  of  the  poultry  kept  in  the  State  of  New  York  alone  is 
about  £600,000.  It  is  estimated,  from  satisfactory  returns,  that  the 
city  of  New  York  expends  two  million  dollars  in  the  purchase  of  eggs. 
One  dealer  in  the  egg-trade  at  Philadelphia  sends  to  the  New  York 
market  daily  nearly  one  hundred  barrels  of  eggs.  There  are  no 
reliable  statistics  for  the  other  large  American  cities ;  but  it  is 
highly  probable  that,  in  such  towns  as  Baltimore,  Philadelphia, 
Charleston,  New  Orleans,  Cincinnati,  Rochester,  &c.,  the  poultry 
trade  may  be  counted  by  millions  of  dollars  for  each.  The  Ameri- 
can Commissioner  of  Patents  estimated  the  value  of  the  poultry 
and  their  products,  in  the  United  States,  in  1848,  as  follows: — 

Poultry,  .  .  1 1,680^12  dollaiB. 

Eggs,        .  .  .  6,481,600    „ 

Live  geese  feathers,  .  1,000,000    „ 

18,112,012  dollars. 
"     :  =    £3,622,408. 

In  1855  the  value  of  the  poultry  alone  was  estimated  at  £4,000,000. 
The  amount  of  sales  of  eggs  in  and  around  Quincy  Market,  the 
principal  place  of  sale  in  Boston,  for  1848,  was  1,129,735  dozen, 
which,  at  9d.  the  dozen,  the  average  price  then,  makes  the 
amount  thus  paid  for  eggs  £42,365;  while,  from  information 
obtained  from  other  egg-merchants  in  the  same  city,  the  total 
sales  for  1848  amounted  in  value  to  upwards  of  £200,000.  The 
average  consumption  of  eggs  at  three  of  the  Boston  hotels  was 
more  than  200  dozen  each  day,  for  the  year  1848.  Although, 
in  the  United  States,  animal  food  is  generally  the  principal  ali- 
ment, if  but  one-half  the  number  of  eggs  consumed  by  a  resident 
of  Paris  be  allowed  to  each  citizen  of  New  York,  it  would  require 
69  eggs  for  each  inhabitant,  or  fifty-one  and  three-quarter  millions 
of  eggs  annually  for  New  York,  exclusive  of  Brooklyn,  Wil- 
liamsburgh,  and  other  suburban  localities  of  the  Empire  State, 
with  a  further  population  of  200,000,  bringing  up  the  total  popu- 
lation to  nearly  one  million  souls. 

But  at  this  ratio  of  consumption,  what  quantity  of  eggs  would 
be  required  for  our  metropolitan  population  of  2,500,000  in  Lon- 
don? Nearly  173,000,000  eggs.  Probably  fully  this  amount  is 
consumed  ;  and  at  one  halfpenny  each  (a  very  moderate  price),  this 
gives  a  money-value  of  £360,416  for  London  alone.  Mr  Poole's 
estimate  of  the  total  consumption  in  the  United  Kingdom,  75,000 
tons,  at,  say  22,400  eggs  to  the  ton,  would  give  1,680,000,000 
eggs.     His  value   of  £3,000,000  for  these   is  too  low.    They 
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certainly  may  be  taken  at  the  price  of  6cL  the  dozen — for  they  are 
never  obtainable,  by  retail,  lower — and  this  would  give  us  an 
aggregate  value  of  £3,500,000. 

1  cannot  go  into  a  detailed  description  here  of  the  several  varieties 
of  poultry,  ranging  from  the  pert  little  bantam  of  one  pound  to  the 
gigantic  Shanghai  of  a  dozen  or  more  pounds,  with  its  awkward 
uncouth  form,  enormous  bones,  and  comparatively  small  amount 
of  flesh  ;  nor  into  the  inquiry  as  to  the  profits  derived  from  rear- 
ing ducks,  ^eese,  and  turkeys.  I  may  mention,  however,  as  a  fact 
worth  noticmg,  that  in  Brittany  they  have  a  plan  of  salting  well- 
fatted  ducks,  and  when  the  flesh  has  been  about  a  fortnight  in  a 
tub  of  salt  with  bay  leaves  and  saltpetre,  and  has  acquired  a  fine 
red  colour,  the  bird  is  cut  into  four  quarters,  larded  with  cloves, 
and  put  into  a  pot  with  some  spice,  for  future  use. 

A  Leicester  poultry-breeder  thus  sums  up  the  objections  to  the 
Cochin-Chinas  which  were  recently  so  popular : — 

They  are  neither  useful,  profitable,  nor  ornamental.  Not  useful,  because 
they  do  not  come  early  to  maturity  ;  and  as  fat  chickens  they  will  not  bear 
a  comparison  with  the  Dorking,  which  are  sent  to  market  at  two  months 
old :  when  full-grown,  though  capable  of  being  made  very  fat,  they  are 
inferior  in  delicacy  and  flavour  to  every  other  breed.  Not  profitable,  because 
they  will  neither  get  fat  nor  lay  a  larger  number  of  eggs  without  expensive 
keeping,  for  they  are  great  eaters,  and  have  no  idea  of  catering  for  themselves  : 
when  allowed  their  liberty  and  a  good  range,  they  will  not  avail  themselves 
of  it^  but  will  remain  poking  about  home,  which  may  be  accounted  for  by 
their  coming  from  a  warmer  climate.  Not  ornamental :  this  may  be  a 
matter  of  taste  ;  but,  for  my  part,  I  cannot  like  these  great  awkward  gawky 
birds,  with  a  crow  as  hoarse  and  discordant  as  a  raven's  cry,  with  plumage 
not  gaudy,  but  blotched  with  red  and  yellow. 

They  are  recommended   as  extraordinary  layers,  occasionally 
laying  two  a-day,  and  their  eggs  being  very  rich.     It  must  be 
remembered,  however,  that  they  will  not  do  this  unless  very  highly^ 
fed ;  or,  in  other  words,  if  you  lay  out  eighteenpence  in  food,  they 
will  produce  you  a  shilling's  worth  of  eggs. 

In  lUalay,  Siam,  Cochin-China,  and  the  Eastern  countries  gene- 
rally, where  food  is  plentiful  and  cheap,  they  thrive  well,  because 
they  require  little  care.  Fed  on  rice,  they  will  fatten  to  an  inch 
thick  on  the  breast.  A  large  trade  is  carried  on  with  Singapore, 
Penang,  and  other  localities,  where  poultry  are  often  supplied  at 
30a  to  40s.  the  hundred  ;  geese  at  23.  each,  and  ducks  at  8a.  or  9d. 
each.  Mr  Fisher  Hobbs,  who  has  given  some  attention  to  the 
breeding  of  poultry  (as  well  of  pigs,  for  which  he  has  so  high  a 
reputation),  tnus  expresses  himself  on  the  result  of  his  experience:-^ 

He  had  tried  all  kinds,  and  had  come  to  the  conolusion  that  there  was 
no  breed  of  fowls  ao  fit  for  common  farm  premises,  and  which  the  farmer  could 
call  his  stocky  as  the  Dorking.  He  believed  it  was  the  best  bird  to  place 
in  the  farmer  s  hands  at  domestic  poultry.     No  doubt  the  Cochins  bad  certain 
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properties ;  they  were  good  breedttrsy  and  produced  eggs  at  a  Tvry  early 
period  of  the  year.  For  that  purpose  they  were  good ;  bnt  when  they  came 
to  consider  the  great  amount  of  food  they  consumed,  and  the  inferior  quality 
of  their  flesh,  he  belieyed,  for  general  purposes,  they  would  not  equal  the 
Dorkings.  There  were  other  breeds  beneficial  for  certain  localities  and 
certain  purposes.  He  thought  the  Spanish  was  a  nice  bird  for  a  gentleman 
in  a  town  or  inn-yard,  as  it  required  warmth,  and  would  produce  a  great 
number  of  eggs.  It  grew  very  slowly,  but,  when  it  came  to  maturity,  was  a 
nice  bird  upon  the  table. 

The  great  secret  of  snccess  in  the  profitable  management  of 
poultry  is  due  attention  to  their  food,  housing,  and  cleanliness.  I 
am  not  writing  a  treatise  on  the  rearing  of  poultry,  for  of 
these  there  are  several  very  excellent  ones  extant.  Besides  lime 
or  pounded  oyster-shells,  sand  or  ashes,  and  a  copious  supply  of 
water,  domestic  fowls  require  a  large  amount  of  animal  food,  to 
make  them  prolific  layers.  To  this,  great  attention  is  paid  in 
France.  Mens,  de  Sora,  a  large  fowl-breeder  in  the  neighbour- 
hood of  Paris,  is  reported  to  buy  up  the  used-tap  hacks  of  the 
French  metropolis  for  feeding  his  hens,  and  he  thus  obtains  eggs 
every  day  in  the  year.  This  is  no  great  recommendation  of  French 
eggs,  and  is  almost  as  revolting  to  the  delicate  stomach  as  a  musty 
or  addled  egg.  But  the  chemical  elaborations  of  nature  are  so 
manifold,  that  we  scarcely  know  what  have  been  the  constituent 
elements  of  much  of  the  food  we  consume ;  and  the  sausage  and 
brawn  makers,  the  preserved*provision  vendors,  and  other  pre- 
parers of  animal  fooa,  keep  us  pretty  much  in  the  dark  as  to  the 
special  character  of  their  commodities.  Indeed,  the  French  have 
recently  been  trying  to  force  horse-flesh  again  into  the  category  of 
butcher-meat.  M.  St  Hilaire,  M.  Renault,  and  other  eminent 
Frenchmen,  assert  that  the  horse,  besides  bis  ordinary  services  to 
man,  can  also  be  made  to  supply  cheap  and  nutritious  food  ;  and 
even  old  worn-out  hacks  will,  they  say,  furnish  a  superior  houiUon^ 
a  good  and  very  eatable  bouille^  and  exquisite  rotS,  and  a  delec- 
table fillet.  Such  hardy  gourmands,  enraptured  with  tough  horse- 
flesh, will  ere  long  be  loth  to  admit  poultry  as  sharers  in  the  feast. 
M.  de  Sora's  poultry-yards  furnish  about  40,000  dozen  of  eggs 
a-week,  at  the  rate  of  six  dozen  for  4  francs,  yielding  the  proprie- 
tor a  very  handsome  revenue.  He  employs  about  a  hundred 
persons,  mostly  females.  He  never  allows  a  nen  to  sit,  and  all  his 
chickens  are  hatched  by  steam.  The  eggs  are  arranged  upon 
shelves  and  covered  with  blankets,  and  each  morning  a  swarm  of 
chickens  are  taken  to  the  nursery. 

The  Chinese  have  vast  establishments  at  Shanghae  for  the  hatch- 
ing of  poultry  by  artiflcial  heat.  The  process  adopted  is  a  simple 
but  efficacious  one,  and  the  heat  employed  is  not  particularly  great, 
as^  the  thermometer  seldom  exceeas  93°.  At  the  principal  esta- 
blishment, the  proprietor  (according  to  Mr  Sirr's  work)  affirms  that 
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he  frequently  hatdies  6000  eggs  pw  diem.  This  may  be  true  or 
Botme;  all  we  know  is,  that  great  qaaatities  of  eggs  are  thua 
hatched.  Neither  in  England  nor  America,  however,  have  arti- 
ficial hatching-machines  been  found  to  succeed  practically. 

Although  smaller  in  size,  and  not  equal  to  a  new-laid  egg, 
the  French  eggs  arrive  in  pretty  good  condition,  and,  if  sold  off 
quickly,  are  well  adapted  for  culinary  purposes.  Few,  however, 
are  wasted;  and  even  when  not  very  fresh,  they  are  sold  for 
frying  fish,  and  to  the  lower  class  of  confectioners  for  pastry. 

There  is  no  difficulty  whatever  in  testing  eggs.  Take  them 
into  a  room  moderately  dark,  and  hold  them  oetween  the  eye  and 
a  candle  or  lamp.  If  the  egg  be  good — that  is,  if  the  albumen  is 
still  unaffected — ^the  light  will  shine  through  with  a  reddish  glow ; 
while,  if  affected,  it  wifl  be  opaque  or  dark.  A  very  few  trials  will 
show  any  one  the  ease  and  simplicity  of  this  method. 

In  Fulton  and  Washington  Market,  New  York,  a  man  may  be 
seen  testing  eggs  at  almost  any  time  of  the  year.  He  has  a  tallow 
candle  placed  under  a  counter  or  desk,  and  taking  up  the  eggs, 
three  in  each  hand,  passes  them  rapidly  before  the  candle,  and 
deposits  them  in  another  box.  His  practised  eye  quickly  perceives 
the  least  want  of  clearness  in  the  eggs,  and  suspicious  ones  are 
re-examined  and  thrown  away,  or  passed  to  a  "  doubtful"  box. 
The  process  is  so  rapid,  that  eggs  are  inspected  perfectly  at  the 
rate  of  100  or  200  per  minute,  or  as  fast  as  they  can  be  shifted 
from  one  box  to  another,  six  at  a  time. 

Salted  duck-eggs  are  an  article  in  great  demand  in  some  parts  of 
the  East,  chiefly  by  junks.  The  Malays  salt  them  as  they  do  their 
meat;  but  the  Chinese  mix  a  red  unctuous  earth  with  the  bnne,  which 
no  doubt  stops  the  pores  of  the  shell  and  preserves  them  better. 
They  are  put  into  this  mixture  at  night,  ana  taken  out  during  the 
day  to  be  dried  in  the  sun,  which  is,  in  fact,  a  half-roasting  process 
in  a  tropical  climate. 

Pickled  eggs,  while  they  constitute  a  somewhat  novel  feature  in 
the  catalogue  of  condiments,  are  at  the  same  time  particularly  re- 
liriiing.  When  eggs  are  plentiful,  farmers'  wives  in  some  localities 
take  four  to  six  dozen  of  such  as  are  newly  laid,  and  boil  them  hard ; 
then  divesting  them  of  the  shells,  they  place  them  in  large-mouthed 
earthen  jars,  and  pour  upon  them  scalded  vinegar,  well  seasoned 
with  whole  pepper,  all-spice,  ginger,  and  a  few  cloves  of  garlic. 
When  the  pickle  is  cold,  the  jars  are  closed,  and  the  eggs  are 
fit  for  use  in  a  month  afterwards.  Eggs  thus  treated  are  held 
in  high  esteem  by  all  the  farmhouse  epicures. 

An  article  called  condensed  egg  is  now  sold  in  the  shops.  It 
oonsists  of  the  whole  substance  of  the  fresh  uncooked  egg  very 
delicately  and  finely  granulated  by  patent  processes,  after  the 
watery  particles,  which  the  egg  naturally  contains,  have  been  com- 
pletely exhausted  and  withdrawn,  without  further  alteration  of 
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its  properties.     It  contains  all  the  nutritious  properties  of  the 
egg  in  its  natural  state,  and  must  be  valuable  to  shipowners,  emi<^ ' 
grants,  and  others.     One  ounce  of  it  is  said  to  be  equal  to  three 

«ggf- 

Eggs  form  an  item  of  consumption  in  some  manufactures. 
Much  of  the  softness  of  good  kid  leather  for  gloves  and  shoes  is 
said  to  arise  from  the  use  of  the  yolk  of  eggs.  One  leather-factory 
in  Bermondsey  uses  70,000  or  80,000  eggs  a-year  for  this  purpose. 
The  yolk  of  eggs  is  mixed  with  alum,  salt,  and  flour,  in  a  barrel ; 
and  the  skins,  in  one  process  of  the  manufacture,  are  agitated  for 
some  time  with  the  mixture.  The  eggs  are  obtained  from  France 
in  the  spring,  and  are  kept  good  throughout  the  year  in  brine 
water.  The  white  of  eggs — which  is  pure  albumen — when  pro- 
perly dried,  enters  into  commerce  for  several  purposes  in  the  arts, 
&c.  It  is  exported  in  this  dry  and  homy  state  to  the  West 
Indies,  to  be  used  in  desiccating  cane-juice.  It  is  also  employed  as 
a  glaze,  or  species  of  varnish,  by  bookbinders,  confectioners,  &c., 
and  as  a  clarifier  for  wines  and  syrups.  It  is  used  in  photography, 
and  bv  print- manufacturers  at  Manchester  and  other  districts. 
Latterly,  however,  a  cheaper  substitute  has  been  found  for  albu- 
men in  the  textile  factories  for  the  pigment-work  of  the  calico- 
printer.  The  colours  are  required  to  be  laid  on  the  face  of  the 
goods  in  an  insoluble  condition,  so  as  to  give  a  full  brilliant 
appearance.  Recently,  Mr  Pattison  of  Glasgow  found  a  more 
economical  substitute  m  milk,  which  is  largely  bought  up  from  the 
farmers,  and  used  as  a  vehicle  for  eficcting  this  process  of  decora- 
tion. This  insoluble  matter,  which  the  patentee  terms  lactarine, 
is  obtained  from  butter-milk,  at  a  price  far  below  that  of  egg  albu- 
men. The  late  Professor  Johnston,  in  his  admirable  work  on 
The  Chemistry  of  Common  Life^  gives  us  a  clear  analysis  of  the 
composition  of  the  egg.  Hence  we  learn  that  the  carbonate  of 
lime  of  the  shell  is  one-tenth  of  its  weight,  the  white  six-tenths, 
and  the  yoke  three-tenths.  In  drying  for  albumen  the  egg  will 
lose  three-fourths  of  its  weight  by  the  evaporation  of  the  watery 
particles.  In  the  dried  state  the  albumen  is  in  the  proportion  of  55 
per  cent;  the  fat,  40  per  cent;  and  the  ash,  when  burnt,  5 
per  cent. 

In  our  consideration  of  poultry  profits  we  roust  not  omit  featbem. 
White  and  grey  goose-feathers  have  long  been  used  as  a  soft  and 
elastic  material  for  filling  beds,  cushions,  and  pillows.  Poultry- 
feathers,  from  turkeys,  ducks,  and  fowls,  although  less  valuable, 
have  their  commercial  use.  It  is  to  be  regretted,  for  the  sake  of 
health,  that  feather-beds  are  not  oftener  ventilated  or  the  feathers 
dried.  The  value  of  the  foreign  feathers  we  import  has  risen 
from  ^4237  in  1847,  to  nearly  £33,000  in  1854.  The  feathers 
of  poultry  for  beds,  imported  in  1854,  amounted  to  273  tons, 
valued,  at  the  average  price  of  £7  the  cwt.,  at  jP32,846. 
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The  countries  from  whence  we  receive  oui*  supplies  of  feathers 
^are  as  follows : — 

1853.  1854. 

Cwts.  Cwta. 

Ruflsia, 8306  ...  241 

Prussia, ...  984 

Haiise  Towns, 3636  ...  1549 

Holland, 689  ...  1203 

France, 645  ...  1216 

Other  part8,» 400  ...  272 

8576  ...  5464 

These  feathers  have  been  for  many  years  imported  duty-free. 

We  also  imported,  in  1854,  upwards  of  12  millions  aud  a  half 
of  goose  and  swan  quills,  valued  at  £10,282 ;  the  goose  quills 
being  worth  15s.  to  £2  the  thousand,  and  the  swan  quills  £i  to 
£5  the  thousand. 

Large  quantities  of  feathers  are  brought  down  to  New  Orleans 
by  the  Mississippi  river  from  the  interior  farms.  Sometimes  these 
amount  to  3500  bags  in  the  year,  as  in  1850.  In  the  last  two 
years  only  about  half  this  quantity  was  received.  The  1377  bags 
of  feathers  in  1855  were  valued  at  ,£^10  the  bag,  ros^ing  ^^13,770 
for  feathers.  In  countries  where  much  poultry  is  reared — for 
instance,  geese  in  Alsace — the  quills  are  employed  as  manure. 
On  one  Magdeburg  acre  of  land,  nine  to  ten  sacks,  of  about  500  lbs. 
each,  are  used.  Feathers  contain  the  same  substance  as  horn,  and 
consequently  possess  the  same  powerful  fertilising  qualities.  In 
this  country  neither  feathers  nor  fowl's  dung  can  be  obtained  in 
suflScient  quantity  to  be  taken  into  much  consideration  as  manure. 

Averaging  the  value  of  the  eggs,  poultry,  and  feathers,  &c. 
we  receive  from  foreign  countries,  it  is  equal  to  nearly  <f  400,000 
per  annum ;  and  there  is  no  reason  why  all  these,  by  proper  atten- 
tion, should  not  be  produced  in  the  kingdom. 

The  figures  and  calculations  I  have  given  may  be  taken  as 
approximating  closely  to  the  truth,  and  are  sufficient  to  prove 
that  there  is  an  extensive  field  open  for  industry  and  application 
in  various  parts  of  the  kingdom  in  poultry-breeding.  That  this 
department  of  rural  economy  is  capable  of  extension  far  beyond 
its  present  limit,  and  may  be  exerted  to  a  wide  and  profitable 
range,  increasing  wealth  without  any  appreciable  increase  of  cost, 
is  self-evident;  and  whether  conducted  on  a  large  or  a  small 
scale,  the  profits  are  considerable,  and  the  risk  and  trouble 
comparatively  small. 


490 


VINEYARDS  OF  THE   RHINR 


I  BELIEVE  it  to  be  true,  that  Scottish  tourists  generally  ex- 
perience a  feeling  of  disappointment  at  the  first  sight  of  even 
the  most  beautifiu  part  of  the  Rhine,  the  Bheingau,  from  Bonn 
to  Maintz.  From  what  they  had  heard  and  read,  they  expect 
romantic  views  and  grand  scenery  while  sailing  on  the  Rhine. 
In  the  lower  and  upper  parts  of  the  river,  the  scenery  is  no- 
way peculiar  from  any  other  flat  country ;  but  in  the  Rheingau, 
the  mountainous  part,  it  is  certainly  peculiar,  and  unlike  what  most 
strangers  would  expect  from  a  supposed  fascinating  combination 
between  wood  and  water.  What  more,  it  may  be  asked,  is  requured 
for  romantic  scenery  than  wood,  water,  and  mountain  ?  What  other 
elements  exist  in  Highland  scenery  ?  And  yet  the  Rhine  scene 
is  not  romantic  to  the  Scottish  taste,  and  Highland  scenery  is 
eminently  so  to  every  one.  Instead  of  the  graceful  birch  waving 
its  supple  sprays  against  the  blue  sky  far  above  head,  or  veiling 
some  Dold  projecting  rock  with  its  long  and  weeping  tendrils;  in- 
stead of  massive  woods,  crowning  the  mountain-tops  with  pointed 
firs  and  rounded  hardwood  trees,  backing  in  beauty  and  in  shelter 
the  grassy  lawn,  spreading  itself  out  to  the  river  s  edge,  studded 
with  noble  trees  of  different  hues  and  forms,  and  stocked  with 
beauteous  herds  and  flocks,  and  upon  which  stands,  with  a  com- 
posed air  among  the  umbrageous  timber,  the  stately  mansion 
of  the  proprietor ;  instead  of  these  elements  of  river  scenery  in 
Scotland,  often  in  connection  with  portions  of  cultivated  fields,  seen 
in  the  upland  distance,  between  retiring  glens  and  deep  dens^  dark 
with  luxuriant  foliage,  there  is  nothing  m  the  general  scenery  of 
the  Rheingau  to  evidence  the  careful  hand  of  man,  which,  when 
exercised  with  taste  and  guided  with  judgment,  gives  a  finish  and 
a  value  to  the  most  romantic  beauties  of  nature.  Many  a  noble 
oak  and  elm,  and  stately  row  of  Lombardy  poplars,  are  seen  in 
groups  here  and  there  upon  the  banks  and  braes,  but  no  grassy 
glades,  no  cattle  or  sheep  reposing  with  composure  under  the 
shades  of  trees,  no  cultivation  to  indicate  upon  what  the  inhabi- 
tants subsist ;  and  little  else  than  tangled  underwood,  beautiful  in 
itself,  indeed,  and  suggestive  of  luxuriant  vegetation.  The  black- 
ened ruin  of  many  a  castle  still  stands  perched  upon  the  summit 
of  a  rock,  telling  of  the  feudal  strifes  ana  rapine  of  former  days ; 
and  many  an  old  neglected-looking  village  is  seen,  with  melan- 
choljr  aspect,  upon  the  river  bank.  To  the  eye  of  the  English 
tourist,  whose  home  is  in  the  southern  counties  of  England,  the 
Rheingau,  no  doubt,  possesses  the  charms  of  the  most  romantic 
scenery,  even  perixaps  as  much  as  that  of  the  Highlands  of  Scotland. 
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Cultivation  there  is  certainly  here,  and  to  a  high  degree  of  per- 
fection, and  it  is  the  prevalence  of  this  cultivation  which  forms  the 
distinguishing  feature  between  the  Rhenish  and  the  Scottish 
flcenerv ;  it  constitutes  the  peculiarity  above  referred  to :  it  is,  in 
fact,  the  cultivation  of  the  vine-plant  which  renders  the  scenery  of 
the  Rhine  unique,  and  stamps  tne  river  with  a  peculiar  interest 
and  value.  Herein  consists  the  true  beauty  of  the  Rhine,  and  in 
this  aspect  it  may  challenge  all  the  rivers  of  the  world.  Valuable 
as  the  cultivation  of  the  vine  is,  it  is  unpicturesque.  The  idea 
connected  with  the  vine  is  elegance  of  form  and  value  of  produce. 
Such  an  idea  is  not  realised  on  viewing  the  state  of  the  vineyards 
in  passing  along  the  Rhine.  Those  who  have  seen  the  vine  in 
Italy,  forming;  graceful  festoons  between  its  supporters,  which  are 
generally  pollarded  trees,  or  in  our  own  hot-houses,  would  not 
imagine  that  the  stunted-looking  plants  on  the  banks  of  the  Rhine 
were  the  same ;  they  seem  more  like  rasp  and  currant  bushes  tied 
up  against  low  stakes,  than  the  supple  and  the  ready-climbing  vine. 
The  plants  appear  so  diminutive  from  the  distance  of  the  middle 
of  the  river,  that  the  conviction  is  apt  to  be  engendered,  that  the 
people  must  be  wasting  their  time  in  devoting  so  much  of  it  to  the 
culture  of  so  contemptible-looking  a  plant.  The  ground,  too,  pre- 
sents a  forbidding  aspect^  narrow  strips  of  which  are  supported 
in  many  places  by  a  succession  of  drv  stone-wall  terraces  of  con- 
siderable depth,  with  here  and  there  large  heaps  of  stones  piled  up, 
as  if  they  could  not  be  taken  out  of  the  way.  No  large  breadths 
of  ground  are  to  be  seen  from  the  river.  A  nearer  inspection, 
however,  among  the  vines  themselves,  leaves  a  very  different  im- 
pression from  a  distant  view,  of  the  value  of  the  plant,  and  of  the 
extreme  care  and  attention  bestowed  on  its  cultivation.  It  is  then 
at  once  seen  that  the  stunted  mode  of  treating  the  plant  is  the 
best  way  of  directing  the  force  of  its  sap  to  the  formation  of  the 
largest  quantity  of  fruit.  The  culture  is  scientific,  and  has  been 
established  by  experience. 

The  English  tourist,  accustomed  to  a  fiat  country,  cannot  but 
feel  strong  disappointment  in  sailing  on  the  Rhine  where  the  banks 
are  low,  for  they  are  just  too  high  to  prevent  passengers  on  the  deck 
of  the  steamers  from  seeing  the  fiat  country  beyond  that  contains 
the  richest  description  of  soil  and  vegetation.  It  must  be  owned, 
however,  that  in  any  circumstances  the  Rhine  is  a  noble  river, 
sweeping  its  majestic  course  towards  the  sea  at  the  high  rate  of 
four  miles  in  the  hour,  its  bosom  floating  many  a  craft  and  raft,  and 
its  banks  at  certain  points  affording  solemn  and  romantic  scenes, 
not  to  be  seen  anywhere  in  Britain.  It  is,  besides,  the  great  high- 
way for  the  commercial  trade  of  Southern  Germany. 

The  culture  of  the  vine  extends  along  the  banks  of  the  Rhine 
from  Bonn  to  Basle,  a  stretch  of  not  less  than  230  miles,  following 
the  bendings  of  the  river.    Besides  the  Rhine,  some  of  its  tribu- 
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taries  also  form  the  sites  of  vineyards,  as  the  Ahr,  the  Mosel,  the 
Main,  and  the  Neckar.  A  breadth  of  a  mile  or  two  on  each  side 
of  the  river  constitutes  the  country  of  the  vineyards.  What  may 
be  the  area  occupied  by  vineyards  on  the  Khine  and  its  tn- 
butaries,  it  is  impossible  for  me  to  determine ;  but  an  estimate  may 
be  made  of  those  upon  the  Rhine  itself.  The  distance  from  Bonn 
to  Basle  is  230  miles,  and  taking  only  one  mile  of  breadth,  from 
each  of  its  banks,  in  a  continuous  line  of  that  length,  the  number 
of  acres  occupied  by  vineyards  will  be  312,800,  No  doubt,  in 
some  parts  the  vineyards  extend  more  than  a  mile  from  the  river, 
but  at  other  parts  there  are  no  vineyards  at  all.  Taking  in  the 
tributaries,  there  cannot  be  less  than  400,000  acres  of  vineyards. 
I  shall  confine  my  observations  to  the  salient  points  of  the  vine- 
culture. 

The  geology  of  the  country  immediately  occupied  by  the  vine- 
yards may  be  stated  in  general  terms  from  Bonn  along  the  left 
bank  up  the  river,  to  Biidesheim,  as  the  old  red  sandstone  forma- 
tion ;  from  Biidesheim  to  Heidelberg,  the  transition  slates,  as  clay 
slate,  mica  slate,  talc  slate;  from  Heidelberg  to  Baden-Baden, 
the  new  red  sandstone ;  from  Baden  to  Freyburg,  the  transition 
slates  again ;  and  from  Freyburg  to  Basle,  primitive  rocks, 
granite,  and  quartz.  From  Bonn,  on  the  right  hand  up  the 
river,  there  is  the  old  red  sandstone  to  Bingen  ;  from  Bingen  to 
Maintz  is  the  active  coal-formation,  pierced  by  trap ;  from  Maintz 
to  Weissenburg  are  the  transition  slates— clay  slate,  mica  slate; 
from  Weissenburg  to  Strasbourg  are  oolitic  rocks ;  from  Stras- 
bourg to  St  Marie  is  the  lower  red  sandstone ;  and  from  St  Marie 
to  Basle  again  are  the  primitive  rocks,  granite,  quartz,  and  others. 
There  is  thus  a  very  varied  geology  for  the  vine  to  be  cultivated 
upon,  and  this  circumstance  is  of  importance  as  regards  the  flavour 
of  the  wine,  for  I  believe  no  produce  of  the  earth  is  so  susceptibly 
affected  by  the  properties  of  the  soil  as  the  grape.*  It  is  con- 
jectured, not  improbably,  that  a  rocky  barrier  once  existed  across 
the  Bhine  a  little  below  Bingen,  which  had  the  effect  of  converting 
the  entire  country  above  it  as  fai*  as  Basle  into  an  inland  lake. 
Lacustrine  shells  found  in  the  alluvium  above  Maintz  give  support 
to  such  a  conjecture.  The  breaking  down  of  the  barrier  by  an 
earthquake,  or  the  constant  eroding  effects  of  water,  would  make 
the  dry  land  as  it  now  appears.  The  barrier  has  been  much  re- 
duced by  the  artificial  removal  of  sunken  rocks  in  the  bed  of  the 
river. 

Mr  Cyrus  Bedding,  when  referring  to  the  variety  of  rocks  upon 
which  the  vineyards  of  the  Rhine  and  its  tributaries  are  founaed, 
thus  gives  his  opinion  of  the  power  of  particular  rocks  affect- 
ing the  quality  of  the  vine.       ''Granite  decomposed,""  he  says, 

*  See  Geological  Map  of  Earope,  constraoted  bj  A.  Keith  Johostoo,  1856. 
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^'  and  quartz  in  favourable  sites,  offer  good  vine-land,  and  so  does 
sienite.  Clay  slate,  mingled  with  quartz,  is  observed  to  be 
highly  favourable  with  basalt.  Where  marl,  mingled  with  pebbles, 
occurs,  the  vine  succeeds  best ;  nearly  the  same  character,  but  if 
anything  still  a  better,  may  be  given  to  dolomite.  Variegated 
sandstone  in  decomposition  does  not  so  well  for  the  vines  in  dry 
seasons,  though  light  in  its  nature ;  when  mingled  with  clay,  or 
other  earths,  its  produce  is  tolerable,  but  it  gives  no  remarkable 
wine.  Shell  marl,  where  the  calcareous  properties  are  most  pre- 
valent, when  mixed  with  the  clay  soil,  will  grow  tolerably  good 
vines,  and  the  same  when  they  are  reared  upon  a  coarse  limestone 
well  worked.  Kiffer  produces  only  weak  wine.  Schistous  marl, 
where  it  occurs  decomposed,  yields  a  fertile  soil  for  the  vine. 
When  mingled  with  round  stones  or  sand  it  is  favourable,  but  no 
remarkable  wine  is  produced  from  it^^*  Talc  slate  debris  makes 
an  excellent  soil  for  the  vine. 

The  finest  wines  of  the  Rhine  grow  within  a  confined  zone  of 
latitude.  That  zone  extends  only  from  Coblentz  to  as  far  south  as 
Manheim,  a  distance  of  only  about  eighty  miles  along  the  windings 
of  the  river.  Now,  the  reader  will  have  an  idea  of  the  extent  of 
this  zone,  when  I  inform  him,  what  he  perhaps  has  not  adverted 
to,  that  Truro,  in  Cornwall,  is  on  the  same  parallel  of  latitude  as 
Coblentz,  and  the  Lizard  Point  as  is  Maintz.  In  so  far  as  the 
latitude  is  concerned  wine  ought  to  be  grown  as  easily  in  Corn- 
wall as  in  the  Bheingau,  and  so  no  doubt  it  could  be,  were  it  not 
that  the  wide  Atlantic  Ocean  greatly  modifies  the  temperature  of 
Cornwall,  placing  it  below  the  point  required  for  the  ripening  ol 
the  grape.  Grapes  require  an  average  temperature  of  77**  Fahr. 
for  about  six  weeks  to  ripen  them  thoroughly  for  the  production 
of  wine — a  temperature  much  above  what  we  are  accustomed  to 
in  our  island. 

The  annual  rearing  of  the  vine-plant  is  not  attended  with  much 
difficulty.  When  a  piece  of  ground  is  chosen  as  the  site  for  a 
vineyard,  it  is  subjected  to  a  regular  course  of  cultivation  with 
mangold-wurzel,  com  and  clover,  when  it  is  of  sufficient  extent 
to  allow  it.  On  narrow  stripes  of  s^round,  and  on  terraces  formed 
of  built  walls,  the  spade  must  do  all  the  work  at  once.  The  vines 
are  planted  in  the  ground  in  rows,  north  and  south,  so  far  asunder 
as  to  allow  a  labourer  to  prosecute  the  work  of  cleaning  between 
the  rows,  and  to  pass  between  the  plants  in  the  rows.  As  long  as 
the  vines  are  young  and  small,  root  crops,  as  mangold-wurzel,  are 
eultivated  between  the  rows  to  assist  in  enriching  the  soil  and 
screening  it  from  the  heat  of  the  sun.  The  plants,  as  they  grow 
up,  are  tied  to  upright  stakes,  4^  feet  high,  driven  into  the 
ground  at  each  vine,  by  means  of  rye-straw  twisted  by  the  hand 

*  RiDDiKQ  On  Modem  Wines,  p.  200. 
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into  cords.  Rye-straw  is  well  suited  for  this  purpose,  being  hard 
and  durable.  The  tying  up  is  the  work  of  women.  As  tbej 
farther  grow,  the  vines  are  properly  pruned  by  the  yine^ressers 
with  a  knife,  in  order  to  direct  the  sap  of  the  stem  into  the  fruit* 
bearing  buds.  Women  are  as  good  yine-dressers  as  men.  The 
prunings  are  carried  home  erery  day  to  the  cows  and  cattle, 
which  are  very  fond  of  them.  The  ground  is  raised  a  little  between 
the  rows,  to  let  the  rain-water  find  its  way  to  the  roots  of  the  vines. 
To  keep  down  weeds,  which  is  an  essential  work,  the  ground  is 
dug  by  men  between  the  rows  with  a  two-broad-pronged  fork,  the 
weeds  being  pulled  by  hand  between  the  plants  by  the  women. 
The  Germans  dress  their  vine-grounds  with  strong  manure,  which^ 
as  Mr  Bedding  remarks,  the  French  and  Portuguese  woula 
pronounce  injurious.  So  inaccessible  are  parts  of  some  vineyards, 
that  the  manure  is  carried  to  them  in  oaskets  upon  the  backs 
of  the  labourers.  Eoads,  however,  are  made  through  vineyards 
for  waggons  to  pass  along  to  carry  oiF  the  fruit  or  to  fetch  man- 
ure, and  footpaths  are  so  traced  as  to  afford  easy  access  to  every 
part  of  a  vineyard.  Each  vineyard  is  enclosed  with  a  stone  wall 
along  a  public  road,  and  with  espaliers  of  vines  along  the  private 
roads.  Although  not  generally  locked  up,  it  is  not  easy  for  a 
stranger  to  find  access  into  a  vineyard ;  but  particular  ones  are 
secured  by  lock  and  key.  The  most  common  ^an  of  training  the 
vine  is  against  upright  stakes,  which  admit  of  being  worked 
around  them.  In  some  vineyards  espaliers  are  used  for  training, 
and  they  are  generally  sloped  back  to  allow  the  vine  the  greatest 
benefit  of  the  sun.  Some  vines  are  trained  to  short  stakes  in  a  low 
fashion,  parallel  to  the  ground.  From  what  I  could  observe,  the 
fanciful  modes  of  training  seemed  indicative  of  the  peculiar  notions 
of  particular  individuals.  A  vine  requires  seven  years  to  reach 
its  period  of  full  bearing,  and  it  may  continue  to  bear  well  for 
two  hundred  years.  When  becoming  barren,  by  old  age  or 
otherwise,  vines  are  rooted  out,  and  young  ones  are  substituted 
for  them,  but  the  ground  is  primarily  put  through  cultivation  to 
clean  and  restore  its  vigour  with  root-crops  and  clover.  Gener- 
ally, a  certain  proportion  of  the  vineyard  is  always  under  young 
vines.  When  the  grapes  are  fully  formed,  some  of  the  leaves 
around  the  branches  are  plucked  off  to  allow  the  sun  to  ripen  the 
fruit,  whilst  against  the  southern  end  of  the  rows  a  screen  of  straw 
is  put  up,  or  a  row  of  corn  sown,  to  temper  the  force  of  the  sun 
from  ripening  the  fruit  prematurely.  The  vineyards  are  gene- 
rally small,  but  the  same  tenant  may  rent  several  vineyards, 
if  he  have  capital,  or  purchase  their  grapes.  The  keeping  of  a 
vineyard  in  proper  order,  in  its  prunings  and  weedings,  requires 
constant  attention.  The  pruning,  less  or  more,  must  go  on  daily 
in  one  part  or  the  other,  and  among  the  old  or  the  new  vines ; 
the  great  object  being  to  force  the  fruit  to  the  largest  size,  and  to 
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the  hi^best  and  most  equal  Btate  of  ripeness.  The  women  are 
BKMt  indastrioiis  in  their  attendance  upon  the  vineyardsy  bemg 
at  work  from  daybreak  to  twilight.  Working  as  well  as  men  at 
these  operations,  they  receive  the  same  wages — ^namely,  a  florin 
a-day,  which  is  twenty-pence  of  our  money.  There  is  strong 
sense  of  justice  In  paying  the  laborious  woman  the  same  wages 
when  she  does  the  same  work  as  the  man,  and  which  act  of  fairness 
our  farmers  would  do  well  to  imitate.  The  vineyards  are  of  great 
variety  of  form  and  size ;  some,  like  the  Steinberg,  contain  100 
morgens,  whilst  others  are  as  small  as  only  to  yield  an  ohm  of  wine 
— 20  gallons.  Not  a  tree  is  allowed  to  grow  in  a  vineyard,  to 
acidify  by  its  shade  a  single  grape. 

The  varieties  of  thegrape  cultivated  in  the  vineyards  of  the  Ehine 
seem  innumerable.  The  most  common  kind  is,  perhaps,  the  Biess- 
ling,  a  small  white  species,  rather  harsh  in  taste,  but  in  hot  seasons 
furuishing  a  wine  with  fine  bouquet.  The  Elleinberger  is  a  produc- 
tive species,  and  ripens  easily.  There  is  also  the  small  Orleans  va- 
riety, which  produces  a  strong-bodied  wine.  Grapes  have,  it  is  said, 
been  brought  to  the  Rhine  from  France,  Hungary,  and  Cyprus. 
Very  few  red  grapes  are  grown  on  the  Rhine  and  its  tributanes. 

The  vintage  on  the  Rhine  is  never  commenced  until  the  weather 
becomes  cool,  which  used  to  be  about  the  middle  of  October,  but  is 
now  often  far  in  November.  The  grapes,  at  all  events,  are  never 
puUed  until  they  are  perfectly  ripe,  and  in  many  vineyards  not 
until  they  are  shrivelled,  which  practice,  no  doubt,  reduces  the 
quantity  of  the  wine,  but  enhances  its  quality  very  highly.  The 
best  grapes  in  the  ripest  state  are  selected  to  make  the  wine  of  the 
highest  class ;  the  remainder  makes  wine  of  inferior  description ; 
whilst  the  gleanings  with  the  stalks  are  reserved  for  small  wine, 
which  ranks  with  beer.  There  has  been  no  fine  vintage  since  1848 ; 
a  good  one  before  that  was  in  1846,  and  since  in  1852.  A  fine 
vintage  is  not  expected  above  once  in  four  years,  and  its  fine- 
ness IS  estimated  by  the  quality,  and  not  the  mere  quantity  of 
the  wine.  The  juice  is  fermented  in  large  casks,  and  the  fer- 
mentation and  racking  are  continued  until  the  wine  becomes  pure 
and  steady.  The  wine  is  made  in  the  villages  which  are  scattered 
in  numbers  over  the  vineyard  districts.  Cellars  are  made  under 
the  houses,  in  which  the  wine  is  manufactured,  and  kept  in  an 
equable  temperature  summer  and  winter.  The  casks  in  which  the 
wme  is  made  and  kept  are  very  large, — ^the  size,  I  believe,  being 
fixed  by  authority,  and  they  are  named  a  stuck*  Each  of  them 
will  hold  from  1250  to  1450  bottles,  according  to  size.  The  wine- 
maker  generally  sells  by  the  large,  and  the  wine*merchant  always 
by  the  small  bottle.  It  is  considered  a  good  return  to  have  a 
8tu<^  of  wine  from  a  morgen  of  land.*    Taking  the  average  value 

*  An  Engliah  acre  contaiiu  1^^  morgen  (Baden). 
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of  the  wine  at  a  florin  (20  pence)  the  bottle,  which  is  near  the 
mark,  and  the  average  yield  at  1350  bottles  the  morgen,  the  value 
of  the  wine  per  acre  will  be  £123,  15s.  Take  the  highest  class  of 
Johannisber^er,  and  see  the  result.  It  is  charged  11  florins  a 
bottle,  and  the  yield  is  1450  bottles,  using  the  smaller  size,  and 
the  value  per  acre  comes  to  <f  1462,  Is.  8d.,  a  very  handsome  income 
from  every  acre,  even  after  deduction  of  the  cost  of  cultivation. 
What  rent  should  such  land  pay? 

The  Ehenish  wine  is  a  refreshing  beverage,  dry,  finely  flavoured, 
cheering;  and  satisfactory.  It  may  be  pleasantly  drank  at  any 
time  of  day,  and  it  ^'  leaves  the  bosom  and  head  without  disorder." 
It  is  to  the'  treatment  which  the  wine  receives  in  making  that  these 
good  qualities  are  to  be  ascribed  ;  and  it  is  it  also,  it  is  supposed, 
which  makes  the  wine  so  enduring  in  age,  and  yet  the  wine 
contains  no  more  alcohol  than  the  natural  quantity  derived  irom 
fermentation,  which  is  but  little  more  than  1 2  per  cent.  ^'  There 
is  something  unaccountable,'*  remarks  Mr  Bedding,  ^'  in  the  ex- 
traordinary durability  of  wines  grown  so  far  to  the  north,  when 
the  slightest  increase  of  warmth  in  a  season  causes  such  a  difier- 
ence  in  the  quality  of  the  wine.  While  strong  southern  wines 
suffer  from  age  after  a  certain  period  of  years  in  bottle,  and  begin 
to  deteriorate  sensibly,  the  Rhine  wines  seem  possessed  of  inextin- 
guishable vitality,  and  set  the  greater  i>art  in  rivalry  in  keeping  at 
defiance.  It  is  generally  found  that  wines  with  the  lesser  propor- 
tion of  alcohol  change  sooner  than  those  which  are  strong.  The 
Bhenish  wines  averaging  so  little  in  spirit,  will  endure  longer,  and 
continue  to  improve  by  age  as  much  as  the  more  potent  wines  of 
the  south,  with  double  their  alcoholic  strength.''  It  is  a  common 
notion  of  those  who  occasionally  take  a  glass  or  two  of  Rhcnisb, 
that  it  is  a  sour  wine ;  but  they  who  drink  it  daily  will  never  say 
so.  Mr  Bedding  states,  with  truth,  that  if  he  takes  no  more  than 
a  glass  or  two  of  port,  so  that  the  spirit  taken  with  it  is  not  enough 
to  stimulate  the  stomach,  acidity  is  certain  to  be  felt ;  but  this  is 
never  experienced  with  sound  Bbenish  wines.  I  can  add  my  own 
testimony  to  the  truth  of  the  observation,  that  Bhine  wine  is  not 
given  to  acidity  in  the  stomach  ;  and  I  would  farther  suggest,  that 
a  wine  which  permits  the  cork  to  be  drawn  from  the  bottle,  and 
drank  out  of  it  for  some  days  without  becoming  vapid,  must  have 
a  naturally  good  constitution,  and  such  strong  affinities  between 
its  component  parts  as  to  secure  it  against  aerangement.  This 
strength  of  constitution  is  the  antidote  against  acidity,  and  the 
supporter  of  old  age.  The  freedom  from  acidity  of  Bhenish  wines 
is  very  well  illustrated  by  a  writer  quoted  by  Mr  Bedding : 

"  The  country  which  borders  on  the  Mosel,"  eajs  this  writer,  **  produces 
abundance  of  grapes,  and  some  of  the  wines  have  an  agreeable  flavour,  espe- 
cially the  vintage  of  Brauneberg.  This  highly  flavoured  wine  has  within 
the  last  seven  years  (this  was  in  1833)  become  a  fashionable  beverage  at 
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tUe  first  tables  in  London,  and  when  iced  in  sammer,  nothing  can  be  more 
grateful.  Some  of  it  has  the  flavour  of  the  Frontignac  grape,  without  its 
sweetness.  This  wine  has  a  singular  quality  ;  it  is  difficult  to  make  into 
vinegar.  The  author  accidentally  discovered  this  property  by  putting  a 
few  bottles  into  a  greenhouse,  and  afterwards  into  his  cellar,  for  the  purpose 
of  using  it  as  vinegar  ;  but  the  following  spring  he  was  surprised  to  find 
that  no  acetous  fermentation  had  taken  place.  It  has  been  generally  sup- 
posed in  England  that  the  wines  of  the  Rhine  and  Mosel  are  more  acid  than 
the  white  wines  of  France ;  but  if  the  above  experiment  may  be  a  criterion 
of  the  qualities  of  the  former,  it  would  prove  that  they  are  less  acid  than 
Sauterne,  Barsac,  and  the  Graves ;  for  it  is  well  known  that  it  is  necessary 
to  sulphur  the  casks  of  these  wines  to  prevent  the  acetous  fermentation  tak- 
ing place.  Acids  are  supposed  to  generate  gout,  and  in  England  Rhine 
wines  are  on  this  account  forbidden  to  gouty  subjects  ;  yet  the  gout  is  a 
disease  rarely  known  on  the  banks  of  the  Rhine,  where  hardly  any  other 
wine  is  drank.  We,  therefore,  conceive  this  to  be  a  vulgar  error,  and  that 
no  wine  is  better  for  a  gouty  patient  than  that  of  the  Rhine  ;  the  author 
can  testify  this  from  his  own  experience,  and  the  testimony  (which  can  be 
more  depended  on)  of  an  eminent  English  physician,  who  practised  at 
Maintz  for  many  years,  and  was  of  opinion  that  the  strong  wines  of  the 
Rhine  are  extremely  salutary,  and  that  they  contained  less  acid  than  any 
other ;  moreover,  they  are  never  saturated  with  brandy,  as  the  French  wines 
are."     . 

In  truth,  Rhenish  wines  are  genuine  unadulterated  wines  as 
yet,  whatever  they  may  ultimately  become,  when  subjected  to  the 
usages  of  the  south  wine-trade,  and  concocted  for  the  British  taste. 
It  is  doubtless  a  high  test  of  British  taste,  when  it  prefers  concocted 
wines,  from  experimental  recipes,  to  genuine  ones  as  they  come 
from  the  hands  of  the  grower ! 

The  named  yarieties  of  Bhenish  wine  are  almost  as  numerous  as 
the  vineyards  themselves.  One  has  only  to  look  into  a  wine-card, 
in  the  various  hotels,  to  feel  surprise  at  the  number  of  kinds 
presented  to  the  traveller's  choice.  Their  very  number  precludes  a 
choice,  for  no  stranger  can  possibly  make  a  selection  by  reading  a 
long  list  of  names.  The  advice  of  a  friend  in  such  a  case  is  of  no 
use,  for  he  may  recommend  a  kind  which  you  may  not  relish.  The 
only  sure  way  of  acquiring  a  knowledge  of  Bhine  wine  to  your  own 
liking,  is  to  drink  through  the  first  card-list  you  fall  in  with,  and 
then  try  every  new  name  you  may  afterwards  find.  You  will  thus 
select  one  or  two  you  like,  and  will  continue  to  drink  them.  Nor 
is  the  task  formidable,  for  you  can  drink  your  half  bottle  a-day 
with  impunity.  The  highest  class  wines  are  soon  recognised,  be- 
cause they  are  few,  but  they  are  too  expensive  for  daily  use.  The 
second  class  may  freely  be  indulged  in  at  little  cost,  and  there  are 
many  of  this  sort.  I  believe  it  to  be  a  good  plan  to  drink  the 
wine  in  most  repute  in  the  locality  you  are  staying  in.  Many  of 
the  lighter  wines  are  excellent,  as  italstadter,  which  is  only  16d. 
a  bottle. 
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In  Britain  all  Bhenish  wines  are  named  Hock,  a  natural  cor- 
ruption of  the  name  of  the  oldest  vineyard,  Hochheim.  Hoch- 
heimer  is  an  agreeable  wine,  costs  30  pence  the  bottle,  and  the 
best  variety  of  it  is  the  Dom-Decaney.  Of  late  years  a  sparkling 
wine  has  been  made  at  this  vineyard  under  the  name  of  Moussi- 
render-Hochheimer,  the  highest  quality  of  which,  the  Non  Fareil, 
costs  5s.  the  bottle.  It  is  a  delicate,  highly  flavoured  wine,  and 
most  persons  prefer  it  to  Champagne.  It  is  served  in  ice  in 
summer  upon  tne  table  as  one  sits  down  to  dinner,  the  cork  having 
been  drawn,  and  yet  it  retains  its  vivacity  to  the  end.  There  are 
many  of  this  class  of  Hock.  The  vineyard  of  the  famed  Maroo- 
brunner  is  on  the  hill  of  Strahlenberg  near  Hattenheim.  It  has 
somewhat  of  a  bitter  taste,  which  does  not  improve  on  repetition. 
The  wine,  however,  is  full  bodied,  and  the  bitterness  renders  it 
peculiary  wholesome.  The  vineyard  is  named  from  a  running  spring 
close  to  the  high-road  enclosed  in  a  fountain.  Budesheim  is  a  con- 
siderable vineyard,  exactly  opposite  the  town  of  Bingen.  The 
vineyard  is  divided  into  four  portions,  the  Buland,  which  is  the 
lowest ;  the  Berg,  the  middle ;  the  Bischofsberg,  the  upper ;  and 
the  Berg  Auslese,  which  is  on  a  rocky  eminence,  and  affords  the 
best  wine.  The  wine  is  made  in  the  village  of  Budesheim.  The 
Bischofsberg  of  1852  realises  3s.,  the  Berg  2s.  6d.,  the  Buland, 
having  a  tinge  of  red  colour,  23.  a  bottle,  while  the  Berg  Auslese 
is  4s.  This  wine  has  an  agreeable,  enticing,  refreshing  taste,  and 
is  deservedly  in  much  esteem.  On  the  opposite  side  of  the  river, 
on  the  hill  above  Bingen,  is  the  vineyard  of  Scharlachber^,  which 
yields  the  Scharlachberger,  wine  of  a  quality  similar  to  those  we 
are  speaking  of.  Of  the  same  class  is  Liebfraumilch,  grown  around 
the  town  of  Worms,  in  the  Palatinate  above  Maintz  ;  and  so  is  the 
Forster,  a  very  pleasant  dinner  wine,  of  which  the  variety  Traminer 
is  most  esteemed  and  most  costly.  The  Brauneberger  wine  of 
the  Mosel  may  be  placed  in  this  class.  It  was  once  in  fashion  in 
this  country,  but  the  Biidesheimer  maintains  its  reputation  most 
steadily  in  Britain. 

Of  the  lighter  description  of  wines,  the  Niersteiner  of  the 
Palatinate  is  the  most  pleasant  at  dinner,  but  it  is  surprising 
how  seldom  it  is  to  be  met  with  in  inns.  Of  the  vintage  of  1848 
it  only  costs  10  pence  a  bottle.  Laubenheimer  and  Deidesheimer 
are  also  grown  in  the  Palatinate;  the  Deidesheimer  Traminer 
being  greatly  recommended  by  medical  men  to  invalids.  With 
this  kind  of  wine  may  be  classed  the  Hattenheimer  and  Giessen- 
heimer  of  the  Bheingau,  made  at  the  villages  of  those  names. 
Their  vineyards  are  placed  along  the  margin  of  the  river,  upon 
flat  ground,  from  which  they  have  ac<]|uired  an  earthy  flavour,  and 
are  therefore  of  inferior  value  to  the  wines  immediately  above  them 
on  the  sloping  ground  farther  from  the  river.  This  class  of  wine 
costs  from  10  pence  to  16  pence  a  bottle. 
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But  the  highest  class  of  white  wine  is  the  Johannisberj^er,  Stein- 
berger,  and  Stein.  The  Johannisberger,  from  the  vineyard  of 
Prince  Mettemich  at  his  palace,  is  out  of  all  comparison,  in  my 
estimation,  the  finest  Ehine  wine  in  every  respect.  This  vine- 
yard is  a  well-known  object,  with  its  rising  crest,  crowned  by  the 
white-coloured  palace,  immediately  in  the  rear  of  the  town  of 
Giessenheim,  as  viewed  from  the  river.  The  Schloss  vineyard 
does  not  exceed  80  morgens,  and  is  divided  into  four  sections, 
each  producing  a  distinct  variety  of  wine,  and  that  in  the  front  of 
the  palace,  containing  25  morgens,  yields  the  highest  quality.  The 
grapes  are  the  Riessling,  and  are  allowed  to  hang  until  quite 
shrivelled,  and  the  best  are  cut  off  the  bunches  for  the  first-class 
wine.  This  wine  has  hitherto  not  been  in  the  market,  being 
reserved  for  crowned  heads,  but  may  be  purchased  at  the  cellars, 
and  I  have  observed  lately  that  an  authorised  agency  has  been 
established  in  London  for  its  sale.  The  bottles  are  sealed  with 
different  coloured  wax  according  to  quality,  light  blue  indi- 
cating the  highest.  They  are  charged  11  florins,  18s.  4d.  each, 
besides  bottles  and  case.  The  other  three  varieties  cost  9,  7,  and 
5  florins  each  bottle.  Every  bottle  has  a  label,  as  is  common,  with 
a  view  of  the  Schloss  and  vineyard,  and  signed,  which  is  not  com- 
mon, by  authorised  persons.  In  1854  the  signatures  to  the  bottles 
were  Hertzmansky  and  Przitioda  of  the  vintage  of  1846.  On  a 
visit  to  the  vineyards  of  the  Eheingau,  I  had  an  ardent  desire  to 
taste,  for  the  first  time  in  my  life,  genuine  Johannisberger,  although 
I  had  often  met  with  that  name  in  the  wine-cards  of  inns.  Ac- 
cordingly, I  had  my  desire  gratified  by  a  half  bottle  of  light  blue 
of  1846  in  the  balconied  chamber  of  the  second  floor  of  the  Schloss 
facing  the  river.  The  day  being  splendid,  the  sun  bright  and  hot, 
time  two  P.M.,  the  air  in  solemn  stillness,  I  placed  a  small  table 
and  chair  in  the  open  window  of  the  balcony,  to  contemplate  the 
beautiful  and  placid  scene  before  me  of  the  noble  river  at  its  broad- 
est part,  with  its  numerous  islands,  and  of  mountains,  vineyards, 
towns,  and  villages,  with  only  my  loved  companion,  the  light  blue, 
beside  me,  and  none  present  to  mar  the  enjoyment,  mentally  or 
physically.  The  colour  of  the  wine  is  brilliant  wine  yellow,  which 
it  is  a  pity  to  obscure  with  green  glass.  Its  taste  is  a  delicate  mix- 
ture 01  sweet  and  bitter,  rich,  highly  refreshing,  the  aroma  mean- 
while playfully  exciting  the  olfactory,  leaving  an  impression  on 
the  mind  cheering  and  elevating,  and  desiring  repetition.  Poten- 
tial as  the  wine  undoubtedly  was,  it  left  no  headiness,  no  idea  but 
that  as  much  might  be  taken  with  impunity.  Costlv  and  short  as 
the  enjoyment  necessarily  was,  I  rose  quite  satisfied  1  had  had  full 
value  for  my  money.  A  very  fine  large  camera-obscura  in  one  of 
the  windows  of  the  room  concentrated  the  charming  view  I  had 
been  contemplating  in  a  very  vivid  manner — the  steamers  plying 
to  and  fro,  and  other  craft  floating  down  the  stream,  or  towed  up 
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against  it.  The  corn  harvest  was  proceeding,  and  many  a  band  of 
reapers  was  seen  far  and  near.  How  beautiful  and  lively  a  pic* 
ture  was  this  compared  to  any  dismal  photograph  ! 

The  far-famed  Steinberg  vineyard  of  the  Duke  of  Nassau  lies  in 
a  north-east  direction  from  Johannisberg,  on  the  slope  of  the  hill, 
upon  the  top  of  which  stands  the  large  convent  of  Erbach,  now 
converted  into  a  lunatic  asylum.  It  contains  100  morgens  within  a 
ring  fence.  The  vaults  of  the  convent  constitute  the  cellars  of  the 
wine,  which  cont&in  a  choice  collection  of  the  finest  wines  of  the 
Rheingau.  Steinberger  is  so  well  known  to  the  British  taste  that 
it  requires  no  description.  It  is  delicious,  refreshing,  but  heady 
when  taken  to  the  extent  of  even  half  a  bottle,  and  induces  nerv- 
ous irritability.  Of  the  value  of  this  wine,  Murray  gives  an 
instance  in  his  Handbook  of  North  Germany^  p.  289.  ^^  In  the 
spring  of  1836,*'  he  says,  '^  half  of  the  finest  wines  in  the  Duke's 
cellars  were  sold  by  public  auction.  The  cask  which  was  con- 
sidered the  best,  the  flower,  or  as  the  Germans  called  it,  tbe  bride 
(braut)  of  the  cellar,  being  Cabinet  Steinberger  of  1822,  was  pur- 
chased for  the  enormous  sum  of  6100  florins,  about  L.dOO,  by  Pnnce 
Smile  of  Hesse.  It  contained  3^  ohms,  about  600  bottles,  and  the 
price  was  therefore  equivalent  to  16s.  4d.  a  bottle."" 

The  Stein  wine  is  made  near  Wurtzburg.  It  is  pleasant  and 
refreshing,  but  heady.  It  receives  more  praise,  in  my  opinion, 
than  it  deserves,  and  is  more  costly  than  it  is  worth. 

The  Johannisber^er  of  the  hotels  is  made  in  the  extensive  vine- 
yard belonging  to  Johannisbergstadt,  a  village  immediately  behind 
the  Schloss.  The  wine  is  pleasant,  full-bodied,  and  refreshing,  but 
is  charged  5  and  7  florins  a  bottle  at  the  inns,  a  price  much  above 
its  value,  but  which  the  growers  may  exact,  in  order  to  maintain  a 
character  under  the  wing  of  the  Johannisberger. 

The  red  wines  of  the  Rhine  are  not  numerous,  yet  their  cultiva- 
tion covers  a  considerable  extent  of  ground.  The  most  famed  red 
wine  is  the  Assmaunbauser,  a  pleasant,  refreshing,  full-bodied  wine, 
not  unlike  some  Burgundies.  It  is  said  that  the  grape  of  which 
it  is  made  was  brought  from  Burgundy.  The  vineyara  is  really  of 
considerable  extent,  but  being  overlooked  with  difficulty,  either 
by  land  or  water,  it  is  little  known.  It  is  placed  on  a  precipitous 
bank  from  the  river  to  a  height  of  perhaps  1000  feet,  consistmg  of 
a  series  of  terraces,  some  of  which  are  as  high  as  they  are  broad. 
Nothing  shows  so  clearly  the  remunerative  culture  of  the  vine  as 
the  amount  of  labour  bestowed  upon  and  required  by  this  vineyard, 
to  which  every  particle  of  the  manure  has  to  be  carried  upon  the 
shoulders  of  labourers,  and  where  the  soil  in  many  places  is  obliged 
to  be  upheld  to  the  roots  of  the  vine  by  means  of  basket-work. 
This  wme  fetches  as  high  a  price  as  Rudesheimer,  Ss.  a  bottle, 
although  the  vineyard  is  not  so  favourably  exposed  to  tbe  sun; 
but  the  soil  is  peculiarly  favourable  to  the  growth  of  the  vine. 
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The  valley  of  the  Neckar  yields  good  red  wine,  one  of  which  is 
Kaltstadter,  a  pleasant  refreshing  wine,  worth  16  pence  a  bottle. 
I  drink  this  wine  every  day,  and  import  it  myself,  as  it  is  not  to  be 
obtained  from  our  wine-merchants.  Here  is  also  made  a  lighter  red 
wine  named  Affenthaler.  The  great  extent  of  country  from  Bingen 
to  Maiutz  is  occupied  by  raising  a  red  wine  named  Ober-Ingelheimer, 
light,  and  fetching  a  shilling  a  bottle.  The  Ingelheim  vineyards 
face  too  much  nortn  to  yield  fine  wine.  The  valley  of  the  Ahr  yields 
a  red  wine,  the  Walportzheimer,  inferior  to  Assmaunhauser,  but 
may  be  classed  with  Kaltstadter.  The  red  wines  of  the  Mosel  are 
Pisporter  and  Zeltinger,  both  inferior  to  Assmaunhauser. 

Ihe  white  wines  of  the  Mosel  are  delicate  and  highly-flavoured, 
with  an  unmistakable  taste  of  the  grissly  Frontignac  grape. 
Sparkling  Mosel  has  long  been  famed.  It  is  a  delicious  wine  of 
the  first  class,  but  is  rather  sweet,  and  the  flavour  evanescent,  and 
it  wants  the  freshness  and  body  of  sparkling  Hock  (Mous- 
sirender).  It  fetches,  per  bottle,  from  3s.  tife  copper  label  to  4&  6d. 
the  Non  Pareil.  The  Mosel  wines  are  all  inferior  to  those  of  the 
Rhine. 

It  is  thus  obvious  that  the  limited  Bheingau  (District  of  the 
Rhine)  is  the  principal  seat  of  the  first-class  wines.  The  best  vine- 
vards  are  few,  and  possessed  by  few  proprietors, — the  Duke  of 
Nassau,  Prince  Metternioh,  and  the  Counts  Bassenheim,  Ingel- 
heim, and  Schonborn. 

To  witness  the  care  and  manner  in  which  a  vineyard  is  man- 
aged, it  is  necessary  to  go  through  one  with  leisure,  and  the  sight 
is  both  interesting  and  instructive.  But  to  see  vineyards  in  their 
aggregate  in  perfection,  which  is  an  uncommon  sight  to  a  Briton, 
some  elevated  point  should  be  attained,  and  the  course  and  beau- 
ties of  the  river  can  only  then  be  observed.  "  English  travellers 
are  often  under  the  erroneous  impression,"  says  Murray,  "  that 
they  have  seen  the  Rhine  in  passing  up  and  down  in  a  steam- 
vessel,  and  they  hurry  onwards  to  something  beyond  the  Rhine. 
It  may  be  said  of  them,  in  the  words  of  a  homely  phrase,  that  they 
*  go  farther  and  fare  worse.'  The  views  in  many  places,  looking 
down  upon  the  Rhine  from  its  lofty  banks,  far  surpass  those  from 
the  river  itself ;  and  the  small  valleys,  which  pour  in  their  tribu- 
tary streams  on  the  right  hand  and  left,  have  beauties  to  unfold,  of 
which  the  steam-driven  tourist  has  no  conception,  and  which  are 
entirely  lost  to  him."  Perhaps  the  choicest  spot  from  which  to  see 
the  most  characteristic  view  of  the  Rhine,  in  its  broadest  and  nar- 
rowest reaches,  its  most  confined  and  most  extensive  landscapes, 
and  in  the  beauty,  value  and  extent  of  its  vineyards,  its  numerous 
towns  and  villages,  is  from  the  Rossel  Tower  of  the  Niederwald,  a 
wood  which  the  Duke  of  Nassau  lately  purchased  from  Count 
Bassenheim.  The  Niederwald  is  a  forest  of  large  oak  of  much 
value,  felled  for  the  construction  of  houses,  and  of  beech  for  fuel. 
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It  extends  along  the  ridge  of  the  hill,  from  the  height  above 
Assmaunhausen  to  several  miles  to  the  eastward.  It  forms  an 
excellent  screen  to  the  vineyards  between  it  and  the  river  from 
the  north  winds.  At  its  western  extremity  has  been  erected  an 
artificially  ruined  tower,  the  Kossel,  perched  on  the  top  of  a 
rock,  upon  the  face  of  which  the  ruins  of  the  Castle  of  Ehrenfels  seem 
to  cling,  and  from  which  is  seen  on  the  one  hand,  a  considerable 
way  down,  the  narrowest  part  of  the  river,  the  Bingerloch,  and  on 
the  other,  the  broadest,  from  Bingen  to  Maintz,  with  the  entire 
stretch  of  vineyards  from  Budesheim  to  Biberich  on  the  one  side, 
and  from  Bingen  to  Maintz  on  the  other,  including  the  numerous 
i3lets  which  dot  the  surface  of  the  river.  Two  remarkable  pheno- 
mena may  be  noticed  from  this  tower — one  is  the  total  exclusion 
from  sight  of  the  vineyard  of  Assmaunhausen,  though  It  extends 
over  a  considerable  area  of  ground  at  the  base  of  the  rock  on 
which  you  stand  ;  and  the  other  is,  that  while  the  water  of  the 
Bhine,  in  clear  ^een,  flows  down  the  middle  of  the  channel,  that 
of  the  Nahe,  a  dirty  brown,  issuing  from  Bingen,  forms  a  separate 
stream  along  the  south  margin,  while  that  of  the  Main,  a  dirty 
red,  forms  another  stream  along  the  north  margin.  A  similar  phe- 
nomenon is  seen  from  the  Castle  of  Ehrenbreitstein,  where  the  clear 
water  of  the  Mosel  does  not  mix  with  the  muddy  waters  of  the 
Khine  for  many  miles  down.  The  railroad  forming  from  Biberich 
to  Coblentz  may  be  traced  from  this  height  as  far  as  it  is  yet  made 
and  opened  to  Budesheim.  Beads  and  paths  are  formed  at  Ass- 
maunhausen and  Budesheim,  by  which  the  heights  of  the  Nieder- 
wald  may  be  easily  reached,  either  on  foot  or  upon  donkeys,  and 
guides  are  ready  to  point  out  every  object  of  interest,  and  answer 
every  inquiry.  The  Jagd  Schloss  of  the  forest  is  now  a  house  of 
call,  at  which  refreshments  may  be  had,  and  bad  wine  drank,  at  a 
cost  considerably  above  that  of  the  best  inns  of  the  neighbourhood. 
With  the  Bheingau  under  our  feet,  the  observations  of  Mr  Redding 
upon  the  scene,  although  perhaps  somewhat  coloured,  bear  never- 
theless much  of  the  impress  of  truth : — 

"  Whoever  has  visited  the  noble  Rhine,"  he  says,  "  must  have  felt  sen- 
sible of  the  beauty  of  its  vineyards,  covering  steep  and  shore,  interlaced 
with  the  most  romantic  ruins,  towns  ancient  and  venerable,  smiling  villages, 
and  the  rapid  broad  German  river  reflecting  the  rich  scenery  on  its  banks. 
From  Maintz  even  to  Bonn,  the  vineyards  of  the  Rhine  are  observed  to 
greater  advantage  than  any  similar  cultivation  in  other  countries  :  Erbach, 
enthroned  in  its  vines  ;  the  Rheingau,  its  Johannisbei-g  on  a  crescent  hill  of 
red  soil,  adorned  with  cheering  vegetation  ;  Mittelheim,  Giessenheim,  and 
Kiidesheira,  with  its  strong  fine-bodied  wine,  the  grapes  of  which  bask  on 
their  promontory  of  rock  in  the  summer  sun,  and  imbibe  its  generous  heat 
from  dawn  to  setting.  Then,  again,  on  the  other  side,  Bingen,  delightful, 
sober,  majestic,  with  its  terraces  of  vines,  topped  by  the  Chateau  of  Klopp. 
The  river  and  its  riches,  the  corn  and  fruit  which  the  vicinity  produces,  all 
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remind  the  stranger  of  a  second  Canaan.  The  Bingerloch,  the  ruinSy  and 
the  never-failing  vines  scattered  among  them,  like  verdant  youth  revelling 
amid  age  and  decay,  give  a  picture  nowhere  else  exhibited,  emitting  to  the 
joyousness  of  wine  the  sober  tinge  of  meditative  feeling.  The  hills  back 
the  picture,  covered  with  feudal  relics  or  monastic  remains  ;  below,  Assmaun- 
hSusen  to  Lorch,  mingled  with  the  purple  grape.  Bacharach  is  near,  the 
wine  of  which — probably  the  fancy  of  the  drinkers  of  which  having 
changed — ^is  now  pronounced  second-rate  in  quality,  though  not  long  ago 
even  the  French  celebrated  it  in  their  bacchanalian  songs  :  it  is  still  very 
good,  fashion  may  say  what  it  chooses.  Landscapes  of  greater  beauty, 
joined  to  the  luxuriance  of  fruitful  vine-culture,  can  nowhere  be  seen ; 
perhaps  there  is  something  to  be  added,  for  the  allowance  of  wine  and  its 
agreeable  qualities,  with  the  noble  scenery  of  the  river.  The  mind  will 
have  its  associations  upon  all  subjects." 
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notation  of  Crops.  By  John  Towers,  Ph.  Ch.,  Croydon. — 
This  term  implies  a  certam  routine  or  change  of  crops  on  a  farm 
by  which  (other  important  operations  being  duly  attended  to), 
the  land  retains  its  fertilising  quality  during  its  adopted  course, 
producing  the  allotted  crops  of  that  course,  without  deterioration. 
Somewhat  more  than  twenty  years  ago,  the  renowned  professor  De 
Candolle  of  Geneva  took  up  the  subject,  and  by  the  way  in  which 
he  treated  it  elicited  the  attention  of  many  practical  agriculturists, 
whose  object  it  was  to  ascertain  the  causes  of  certain  known 
effects.  Things  remaining  pretty^  much  as  they  were,  the  inquiry 
concerning  the  Theory  of  Rotation  had  become  less  eager,  and 
now,  in  the  year  1856,  we  seldom  meet  with  any  definite  allusion 
to  it  in  the  Agricultural  Reports  which  appear  weekly  in  the 
columns  of  the  Mark  Lane  Famress,  or,  in  those  of  the  daily 
papers.  But  should  it  even  be  admitted  that  the  subject  of  rota- 
tion has  lost  its  interest  with  the  agricultural  world,  it  must  not 
be  entirely  overlooked,  for  many  points  of  great  interest  are 
therewith  connected;  and  now,  under  that  impression,  without 
any  farther  preface,  I  extract  the  following  lines  from  a  periodical 
which  has  ceased  to  be  published  for  more  than  ten  years : — * 

"  Brugmans  (the  author  of  some  botanical  works,  among  them  a  disser- 
tation, 3e  Flantii  inutilibm  et  veiienatU,  published  in  1783)  stated  that  a 
portion  of  the  juices  which  are  absorbed  by  the  roots  of  plants  are,  after 
the  salutiferous  portions  have  been  extracted  by  the  vessels  of  the  plant, 
again  thrown  out  by  exudation  from  the  roots,  and  deposited  in  the  soil. 
De  GandoUe  followed  up  the  subject,  deeming  it  trustworthy.  He  thought 
it  probable  that  it  is  the  existence  of  this  exuded  matter,  which  may  be 
regarded  in  some  measure  as  the  excrement  of  the  preceding  crop  of  vege- 
table, that  proves  injurious  to  a  succeeding  vegetation.    The  particles  which 

*  Loudon's  Qardenenf  Magazine, 
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have  been  deleterions  to  one  tribe  of  plants  cannot  but  prove  injuriouB  to 
plants  of  the  same  kind,  and  probably  to  those  of  some  other  specie$^  while 
they  furnish  nutriment  to  another  order  of  vegetables.  Hence  it  is  why 
one  kind  of  com  crop  is  injured  by  immediately  succeeding  another  of  the 
same  kind  :  hence,  why  different  kinds  of  crops  may  with  advantage 
succeed  one  another  :  hence,  in  short,  the  propriety  of  a  rotation  of 
crops." 

When  this  theory  of  rotation  was  first  generally  promulgated 
— ^that  IS,  about  the  year  1833,  under  the  title  of  De  Candolle's 
Theory  of  the  Rotation  of  Crops — I  at  once  took  up  the  subject, 
believing  the  theory  to  be  justifiable  by  a  comparison  of  many 
established  facts ;  but  why  was  it  ascribed  to  De  CandoUe  ?  If 
Brugmans  really  preceded  that  professor  in  point  of  time,  it  were 
more  correct  to  ascribe  its  annunciation  to  nim.  However,  not 
to  dwell  upon  times  and  seasons,  it  is  but  reasonable  that  they 
who  still  are  interested  in  the  success  or  rejection  of  the  theory, 
should  be  informed  that  several  other  parties,  not  unknown  to 
science,  have  advocated  the  doctrine  of  radical  excretion.  Thus 
Dr  Lindley,  now  Sir  John,  expressed  himself  in  his  Outlines  of  the 
first  Principles  of  Horticulture  : — 

**  Spongioles  secrete  excrementitons  matter,  which  is  unsuitable  to  the 
same  species  afterwards  as  food  ;  for  poisonous  substances  are  as  fatal  to 
the  species  that  secrete  them  as  any  other  species.  .  .  .  But  to  other 
species  the  excrementitious  matter  is  either  not  uusuitabley  or  not  delete* 
rious.    .     .     .    Hence,  soil  may  be  rendered  impure  (or,  as  we  inaccurately 

say,  worn-out)  for  one  species,  which  will  not  be  impure  for  others 

This  is  the  true  theory  of  the  rotation  of  crops." 

Here  then,  we  have  the  frank  avowal  by  this  eminent  botanist 
of  the^view  he  took  of  the  excretory  theory.  But  this  is  not  all ; 
a  still  higher  authoritv  may  be  appealed  to :  I  allude  to  the  late 
Thomas  Andrew  Knignt,  then  president  of  the  London  Horticul- 
tural Society.  I  received  a  letter  from  that  gentleman,  wherein 
he  wrote  :  '^  The  Continental  naturalists  have  lately  imagined  that 
trees  emit  some  matter  into  the  soil,  of  the  nature  of  excrement, 
which  subsequently  becomes  noxious.'*  From  the  above  references, 
the  reader  will  perceive,  that  about  twenty  years  have  elapsed 
since  the  theory  of  rotation  attracted  the  special  notice  of  physi- 
ologists. I  may  then,  without  incurring  a  charge  of  pWiarism, 
advert  to  one  publication,  the  first  edition  of  which  was  produced  in 
1830.  At  page  397,  under  the  head  General  Bemarks  upon  the 
Raspberry,  there  were  the  following  observations : — 

"  Whenever  raspberry  plants  are  removed  to  another  situation,  the  old 
ground  ought  to  be  well  manured,  deeply  digged,  and  turned  ;  and  then  it 
should  be  placed  under  some  vegetable  crop.  By  this  mode  of  treatment 
it  will  be  brought  into  a  condition  to  support  raspberries  again  in  two  or 
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three  years.  This  is  a  carious  and  interesting  fact,  one  which  proves  that 
it  is  not  solely  hy  exhausting  the  soil  that  certain  plants  deteriorate  if 
planted  on  the  same  ground  year  after  year ;  for,  if  this  were  the  case, 
manuring  would  renovate  the  ground,  but  it  fails  to  do  so ;  and  thus,  if 
pease  or  wheat,  for  example,  be  sown  repeatedly  on  a  piece  of  land,  the 
fanner  may  manure  to  whatever  extent  he  may  choose,  his  crops  will 
dwindle  and  become  poor  and  poorer.  This  is  remarkably  the  case  in  the 
Isle  of  Thanet,  where,  to  use  the  local  term,  if  the  land  be  *  over-pea^d,' 
it  becomes,  as  it  were,  poisoned  ;  and  if  pease  be  again  planted,  though  they 
rise  from  the  soil,  they  soon  turn  yellow,  are  *  foxed,*  and  produce  nothing 
of  a  crop.  To  account  for  this  specific  poisoning  of  the  soil,  we  must  suppose 
that  particular  plants  convey  into  the  soil,  through  the  channels  of  their  re- 
ducent  vessels,  certain  specific  fluids,  which,  in  process  of  time,  saturate  it, 
and  thus  render  it  incapable  of  furnishing  those  plants  any  longer  with  whole- 
some aliment.  In  fact,  the  soil  becomes  replete  with  fecal  or  excrementi- 
tious  matter,  and  on  such,  the  plant  which  has  yielded  it  cannot  feed  ;  but 
it  is  not  exhausted :  so  far  from  that,  it  is  to  all  intents  and  purposes  man- 
ured for  a  crop  of  a  different  nature ;  and  thus,  by  the  theory  of  interchange 
between  the  fluids  of  the  plant  and  those  of  the  soil,  we  are  enabled,  philo- 
sophically, to  account  for  the  benefit  which  is  derived  from  a  change  of 
crops."* 

About  the  time  that  the  first  edition  of  Liebig's  Agricultural 
Chemistry  was  published,  the  question  of  rotation  excited  the 
most  lively  interest;  and  if  I  mistake  not,  that  great  analyst 
made  particular  allusion  to  the  experiments  of  M.  Macaire  Princep, 
a  French  chemist,  made  in  the  hope  of  being  able  to  collect  some 
trustworthy  results,  elucidatory  of  the  agency  of  fecal  exuda- 
tion. He  was  said  to  have  ascertained  the  general  fact  by  attempt- 
ing to  raise  plants  in  pure  siliceous  sand,  pounded  glass,  or  washed 
sponge,  white  linen,  and  particularly  in  rain-water.  After  cleansing 
tne  roots  thoroughly,  he  placed  them  "  in  pure  water.  After  they 
had  put  forth  leaves,  expanded  their  flowers,  and  flourished  for 
a  time,  be  ascertained  by  evaporation  of  the  water,  and  the  use 
of  chemical  re-agents,  that  the  water  contained  matter  which  bad 
exuded  from  the  roots."  I  do  not  quote  the  experiments  at 
large,  but  one  in  particular,  that  with  the  bean  (Vicia  Faba)y 
must  be  cited. 

"  The  bean  grows  pretty  well  in  pure  water.  It  was  found  that 
the  water  continued  clear,  but  assumed  a  yellow  tint ;  chemical 
tests  and  evaporation  seemed  to  detect  a  matter  similar  to  gum, 
and  a  little  cbalk.  Another  bean  was  placed  in  this  liquor,  and 
would  not  thrive ;  and  then,  in  order  to  determine  whether  this  was 
occasioned  by  the  want  of  carbonic  acid,  or  by  the  presence  of 
some  exuded  matter,  plants  of  wheat  were  placed  in  the  waten 
They  lived  well,  the  yellow  colour  of  the  fluid  became  less  intense, 
the  residuum  less  considerable,  and  it  was  evident  that  the  new 

*  J>omestic  Oardener^t  Manwd.    Ed.  1830  and  1S89. 
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plants  absorbed  a  portion  of  the  matter  discharged  hjr  the  first. 
Hence  the  practice  of  cropping  wheat  after  beans  is  justified  bj 
this  experiment." 

Macaire  found  that  the  potato  yielded  no  satisfactory  evi* 
dence,  for  it  scarcely  coloured  the  water,  and  gave  but  little 
taste.  He  observed  that  the  experiment  would  lead  to  the  in- 
ference that  'Hhe  potato  is  not  a  very  ^ood  preparation  for 
corn  crops,  which  is  known  to  be  the  case  m  practice,  unless  it 
is  assisted  by  an  extraordinary  quantity  of  manure." 

From  what  has  been  stated  the  reader  may  ascertain  the  degree 
of  interest  which  the  theory  of  rotation  had  excited  at  an  early 
period  of  its  existence.  That  interest,  however,  declined,  and  for 
some  years  it  has  remained  in  abeyance ;  and  at  the  present  time 
is  little  spoken  of,  although  in  practice  it  remains  as  the  guiding 
principle  of  the  best  agriculturists. 

TheareticaUy,  although  I  have  reason  still  to  consider  myself  the 
only  English  writer  who,  in  point  of  time,  gave  publicity  to  the 
theory  through  the  medium  oi  the  Domeatic  Gardener^a  Mcmual, 
and  am  by  no  means  disposed  to  retract  anything  I  have  written 
upon  the  philosophy  of  Rotation ;  yet  I  must  not  refrain  from  say- 
ing that  its  principles  may  have  been  by  some  too  exclusively 
adopted,  and  carriea  too  far.  Perhaps  there  can  be  little  doubt 
that  when  any  crop  fails,  upon  repetition,  that  failure  may  be  at* 
tributed  to  a  certain  unhealthy  saturation  of  tlie  soil :  yet  rotation, 
as  a  sine  qwa  non^  and  a  never-to-be-omitted  practice,  ought  not  to  be 
insisted  on.  They,  indeed,  who  have  dared  to  persist  for  a  time 
in  particular  repetitions  of  one  and  the  same  crop,  have  not  expe- 
rienced a  certain  deterioration.  As  to  the  potato,  it  is  not  uncom- 
mon to  hear  of  the  same  ground  being  planted  and  replanted  year 
after  year  for  a  great  period.  M.  Macaire's  experiment  with  that 
tuber  bears  upon  the  fact  so  asserted ;  for  it  tends  to  show  that  it 
does  not  produce  much  radical  excretion.  It  may,  however,  be 
inferred  that  certain  plants  do  give  forth  a  considerable  portion  of 
fecal  matter  from  the  peculiar  odour  which  their  roots  impart  to 
the  soil,  and  also  from  the  colour,  the  change  of  tint,  which  ground 
acquires  from  croppings.  Thus,  let  newly-turned  maiden  earth  be 
put  into  a  garden  pot,  and  with  it  a  single  strawberry  plant.  This 
earth  shall,  we  premise,  be  of  that  pale  ochrous  drab-colour  which 
indicates  the  presence  of  iron  in  the  state  of  protoxide.  Yet  in  one 
season,  how  many  shades  of  darker  hue  will  it  acquire  from  the 
deposition  of  carbonaceous  matter,  although  it  be  moistened  with 
filtered  rain-water  only  ?  Let  experimenters,  for  their  own  satisfac- 
tion, determine  this  and  other  phenomena  connected  with  the 
lately  discovered  fixation  of  manures  by  loamy  earths.  I  now 
throw  out  the  hint  as  a  stimulus  of  further  investigation.  Again — 
sow  pease  thickly  in  a  garden  pan  or  box,  for  transplanting,  and 
mark  the  strong  and  peculiar  smell  which  exhales  from  the  dis- 
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turbed  mass.  It  may  be  urged  that  tbe  odour  arises  from  detached 
portions  of  tbe  roots  themselves  left  in  the  ground ;  but  still  the 
odour  is  a  specific  gas^  and  ^as  is  an  elastic  vapour,  not  a  tangible 
substance.  All  diffusible  ooours,  however,  depend  upon  gaseous 
exhalation,  and  therefore  this  objection  goes  for  nothing. 

BrCcurring  to  M.  Macaire's  experiments,  it  must  be  conceded 
that  much  ambiguity  attends  them  and  their  results ;  for  plants 
growing  in  water  are  not  in  their  natural  situation,  they  live — 
and  for  a  time  may  grow,  but  they  are  not  as  plants  in  the 
field,  rooted  and  estiu>lished  in  the  soil,  and  exposed  to  the 
stimulus  of  all  the  great  natural  agents:  hence  the  danger  ot 
being  deluded  by  appearances.  A  cviting  placed  in  a  coloured 
infusion  imbibes  the  colouring  matter,  and  this  had  induced  some 
microscopists  to  believe  that  they  had  thus  detected  the  proper 
channels  of  the  ascending  sap ;  but  in  fact,  rooted  plants  ao  not 
so  imbibe  colour,  although  the  soil  in  which  they  grow  may 
have  been  moistened  for  a  long  time  with  deeply  coloured  in- 
fusions, such  as  ink  or  logwood.  Plants,  in  a  word,  attract  and 
elaborate  their  proper  food:  they  are  their  own  chemists,  and 
ought  to  be  placed  in  their  own  appropriate  media  of  nutrition ; 
otherwise,  though  life  may  be  protracted,  their  functions  are  not 
duly  performed,  nor  are  their  secretions  regularly  and  healthily 
eff^ed. 

If  any  light  can,  by  chemical  investigation,  be  thrown  upon 
the  theory  of  rotation,  it  must  be  derived  from  experiments  con- 
ducted upon  purely  natural  principles.  Cuttings  afford  fallacious 
data;  even  rooted  plants  in  pure  water  only  would  not  give 
products  exactly  corresponding  with  those  excreted  in  soil.  An 
appropriate  medium  of  growth  might  be  found  in  the  finest  maiden 
earth,  soaked  and  washed  repeatedly  with  distilled  water.  Such  a 
soil,  placed  in  a  number  of  clean-washed  garden-pots,  each  receiv- 
ing a  plant  of  some  kind  or  other,  as  wheat,  clover,  pea,  bean,  &c. 
&c.,  duly  preserved  under  some  shelter  from  hot  sun  and  dashing 
rains,  but  moistened  with  filtered  soft  water,  might  in  process  of 
time  become  impregnated  with  specific  radical  secretions,  which, 
by  a  series  of  artificial  rotations,  might  determine,  in  some  degree, 
a  course  of  cropping  that  would  be  productive  of  healthy  growth, 
or  otherwise,  of  manifest  deterioration.  I  offer  this  idea  as  a 
suggestive  hint  only,  but  one  which  perhaps  might,  if  followed  up, 
lead  to  some  instructive  results. 

Does  Thorough' Druinage  tend  to  produce  Inundations? 
— ^The  late  inundations  in  France  have  provoked  a  keen  dis- 
cussion as  to  the  advantages  and  disadvantages  of  drainage. 
There  are  no  doubts  felt  as  to  the  great  benefits  derived  from 
it  as  an  important  agricultural  operation;  but  some,  who  were 
formerly  staunch  advocates  for  draining,  thinking  that  the  inun- 
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dations  were  caused  in  some  measure  by  an  extensive  carrying  out 
of  this  improvement  of  late,  the  acknowledged  benefits  to  agricul^ 
ture  from  it  being  thus  greatly  counterbalanced  by  the  disastrous 
effects  of  the  inundations  to  the  country  generally,  have  raised  a 
warning  voice  against  proceeding  with  the  draining  of  the  land 
without  taking  steps  at  the  same  time  for  the  restraining  of  the 
waters  of  the  rivers  to  their  proper  channels.  They  allege  that, 
by  reason  of  the  draining  all  over  the  country,  the  water  which 
falls  in  the  state  of  rain  and  otherwise  is  carried  off  more  quickly 
than  formerly,  thus  producing  great  and  sudden  risings  in  the 
rivers,  and  those  destructive  floods  which  caused  such  havoc  in 
some  of  the  finest  plains  of  France  lately. 

This  is  a  subject  in  which  not  merely  the  agriculturists,  but  the 
whole  population  of  France,  must  feel  the  deepest  interest  at  pre- 
sent. A  spirit  of  agricultural  improvement  has  been  evoked,  wnich 
the  Emperor  and  his  government  are  doing  everything  in  their 
power  to  encourage  by  example,  the  awarding  of  premiums  at 
agricultural  shows,  loans,  and  last,  but  not  least,  the  inviting  of 
the  agriculturists  of  all  nations  to  exhibit  their  stock  and  imple- 
ments in  Paris.  A  loan  of  100,000,000  francs  has  also  lately  been 
issued  to  those  proprietors  who  choose  to  avail  themselves  of  it  for 
the  draining  of  their  estates.  And  it  has  therefore  become  a  sub- 
ject of  inquiry  with  those  most  interested  as  to  the  policy  of  carry- 
ing out  the  extensive  drainage  operations  likely  to  ensue  from  this 
grant,  till  it  at  least  has  been  proved  that  they  will  not  increase  the 
risk  of  such  inundations  as  have  taken  place  this  summer. 

As  draining  has  been  more  extensively  carried  out  in  Britain 
than  in  any  other  country,  frequent  allusions  are  made  in  the  dis- 
cussion to  its  effects  in  suddenly  increasing  the  waters  of  the  rivers. 
There  can  be  no  doubt  that  it  is  often  remarked,  in  Scotland  at 
least,  that  as  draining  has  progressed  in  the  country,  the  rivers 
have  been  more  subject  to  sudden  floods  than  formerly.  Of  this 
the  millers  complain  very  much.  But  it  arises  not,  we  think,  from 
thorough-draining,  but  from  the  draining  of  hill  pastures.  This 
latter  system  of  drainage  has  been  as  extensively  carried  out  as  the 
former  in  Scotland,  and  has  been  equally  attended  with  the  bene- 
ficial effects  in  ameliorating  the  climate  of  those  districts  where  it 
was  performed.  And  it  is  self-evident  that,  from  drains  being  made 
on  the  surface,  the  water  which  fell  was  allowed  neither  to  sink  into 
the  ground  nor  to  stagnate,  but  was  carried  rapidly  down  to  the 
water-courses,  thus  suddenly  increasing  the  size  of  the  river,  and 
in  some  districts  causing  them  to  overflow  their  banks. 

But  we  differ  from  those  who  think  that  the  same  effects  are 
produced  by  thorough-drainage — that  is,  by  draining  land  3  or  4 
feet  deep  with  tiles  or  stones,  with  distances  between  the  drains  of 
from  15  to  40  feet.  Let  us  inquire  what  becomes  of  the  water 
which  falls  as  rain  or  otherwise  on  an  undrained  soil  ?     Part  of  it 
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is  evaporated,  and  part  percolates  through  the  soil,  the  amount 
evaporated  and  percolating  depending  on  the  degree  of  porosity  of 
the  soil  and  subsoil.  But  if  we  take  the  average  of  the  soils  of  this 
country,  it  is  found  hj  experiment  that  the  greater  part  is  evapo- 
rated ;  the  water  flowing  off  on  the  surface,  of  course,  is  incluaed 
in  what  is  evaporated.  If  we  limit  tlio  inquiry  to  a  soil  which  re- 
quires thorough  or  frequent  drainage,  resting  on  a  retentive  sub- 
soil, some  of  the  water  will  probably  percolate  only  to  the  depth  of 
the  soil,  say  one  foot;  and  if  there  are  no  small  veins  of 'porous 
material  to  carry  it  deeper,  all  the  rest  will  either  flow  off  on  the 
surface,  or  be  evaporated  from  the  place  on  which  it  falls.  If  we 
open  drains  on  the  surface  to  carry  it  off,  it  is  plain  that  a  larger 
quantity  will  reach  the  rivers  in  a  shorter  time  than  it  did  before, 
causing  them  to  rise  more  suddenly.  This  is  the  case  with  the  first 
kind  of  drains,  of  which  we  have  spoken,  viz.  the  pasture  or  sheep 
drains. 

Now,  suppose  we  drain  the  same  soil  4  feet  deep,  with  an  interval 
of  24  feet  between  the  drains ;  then  the  effect  of  this  will  be  that 
none  of  the  water  which  falls  will  be  carried  off  till  the  soil  and 
subsoil,  4  feet  deep,  will  be  thoroughly  saturated  with  it,  or,  in 
other  words,  till  it  nas  percolated  to  the  drains  to  be  caiTied  off  by 
them.  The  superincumbent  4  feet  of  soil  becomes,  in  fact,  a  sponge 
or  reservoir  which  holds  the  water  till  it  is  required  by  the  plants 
growing  on  the  surface,  and  any  surplus  water  which  capillary  at- 
traction cannot  enable  the  soil  to  contain,  flows  off  by  the  drains. 
Now,  this  power  to  retain  water  varies  with  the  nature  of  the  soil. 
Sand,  for  instance,  has  been  found  capable  of  retaining  about  25 
per  cent  of  its  own  weight  of  water  poured  upon  it  when  quite  dry, 
and  allowed  to  percolate  till  it  began  to  drop ;  while  pure  clay  re- 
tained in  the  same  experiment  70  per  cent  of  its  own  weight ;  and 
the  intermediate  soils  of  different  degrees  of  mixture  of  sand  and 
clay  retain  proportionally  more  or  less  water  according  as  the  clay 
or  sand  predominated. 

It  is  clear,  then,  that  there  must  be  from  the  soil,  when  drained, 
less  water  carried  off  than  when  undrained,  by  as  much  as  the  soil 
for  4  feet  above  the  drains  contains  more  than  the  one  foot  when 
it  is  undrained.  And  not  only  is  the  quantity  of  water  flowing  to 
the  rivers  greater  from  the  undrained  than  from  the  drained,  but  it 
is  carried  off  sooner  and  in  a  shorter  time,  thus  causing  a  sudden 
and  great  rise  in  the  river ;  for  it  must  be  remembered  that  the 
surplus  water  above  what  the  drained  soil  is  able  to  contain  from 
capillary  attraction  is  not  carried  off  all  at  once^  but  flows  slowly 
down  to  the  drains,  as  is  apparent  from  the  drains  continuing  to 
emit  water  some  days  after  the  rain  has  ceased  to  fall.  We  have 
supposed  the  case  where  the  water  gets  off  rapidly  from  the 
undrained  soil ;  but  in  reality  this  is  not  always  the  case,  as  there 
are  often  obstructions,  such  as  stones,  clods,  &c.,  which  impede  the 
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flow  of  the  water  from  the  surface,  and  dam  it  back  so  much  as  to 
allow  no  other  way  for  escaping  excepting  by  evaporation.  Hence 
it  may  be  said,  that  often  there  is  not  that  rapid  and  complete  flow 
of  the  water  from  the  undrained  land  which  we  have  supposed 
above.  There  is  some  truth  in  this,  but,  to  counterbalance  it,  we 
may  mention  that,  though  some  of  the  water  may  be  kept  back, 
there  is  generally  an  immense  quantity  of  sand  or  earth  carried 
down  with  the  water  from  the  undrained  land,  while  it  issues  clear 
from  the  drains ;  so  that,  in  the  former  case,  the  bulk  of  the  streams 
reaching  the  rivers  will  be  greater  than  those  in  the  latter. 

Besides,  it  has  been  found  that,  after  we  calculate  what  has  flown 
out  of  the  drains,  and  what  has  been  evaporated,  there  is  still  a  con- 
siderable quantity  of  the  water  which  falls  remains  to  be  accounted 
for.  And  we  can  only  do  this  by  supposing  that,  in  its  progress  to 
the  drains,  and  when  it  reaches  the  bottom  of  them,  it  must  meet 
with  some  porous  veins  by  which  it  is  conducted  below  the  drains, 
and  is  thus  lost  entirely  to  the  rivers,  so  that,  after  a  fair  considera- 
tion of  this  subject,  we  can  come  to  no  other  conclusion  but  that 
thorough-draining  tends  rather  to  prevent  than  to  produce  inun- 
dations. 

It  may  be  asked,  if  it  is  true  that  more  water  flows  from  the  un- 
drained soil  in  a  shorter  time  than  from  the  drained  soil,  what  ad- 
vantages are  derived  from  draining  ?  Now,  we  have  said  that  when 
the  rain  falls,  the  water  percolates  to  a  certain  depth  in  the  un- 
drained soil,  and  there  it  remains  till  it  is  carried  off  by  evapora- 
tion, the  effect  of  which  always  is  to  lower  the  temperature  of  the 
body  from  which  it  takes  place.  Fortunately  we  require  no  argu- 
ment here  to  prove  this  position,  as  it  is  found  already  by  experi- 
ment that  the  temperature  of  a  soil,  when  drained,  is  always  higher 
than  when  undrained.  Thorough-drainage  therefore  brings  the 
soil  into  a  state  more  favourable  for  the  growth  of  plants.  We 
need  not  allude  either  to  the  prejudicial  effects  produced  by  water, 
which  is  always  found  more  or  less  stagnant  on  undrained  land  from 
some  cause  or  other.  Again,  the  physical  condition  of  the  soil  is 
much  improved  by  drainage.  Instead  of  being  reduced  almost  to 
a  plastic  state  in  wet  weather,  and  baked,  hardened,  and  rent  into 
large  fissures  in  dry  weather,  as  is  always  the  case  with  undrained 
soil,  it  is  mellowed,  made  friable,  and  put  into  a  proper  state  for 
the  spreading  of  the  roots  of  plants  by  drainage.  We  might  enu- 
merate many  other  advantages  derived  from  drainage ;  but  the  in- 
tention of  this  paper  is  not  to  dilate  on  this  part  of  the  subject,  but 
rather  to  mention  the  effects  of  drainage  on  increasing  suddenly  the 
waters  of  rivers,  so  as  to  produce  inundations. 

Gua/no  FravdSy  and  how  to  detect  them. — Agriculturists  are 
greatly  indebted  to  the  editor  of  the  Oardener*$  Chronicle  for  the 
great  trouble  he  takes  in  examining  into  all  complaints  made  to  him 
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of  ffnano  frauds,  for  his  fearless  exposure  of  any  parties  connected 
witn  sach  dishonourable  practices,  andhis  justification  of  those  who 
may  have  been  unfairly  suspected  of  them.  A  oomplaint  lately 
made  to  him  against  Messrs  Gibbs,  Bright,  &  Co.  for  kiln-drying 
wet  and  damaged  guano,  and  subseauently  mixing  it  with  the  bulk 
of  a  cargo,  ana  of  course  selling  it  all  as  good  guano,  was  at  once 
submitted  to  examination ;  and  the  result  has  been,  that  not  only 
has  that  respectable  firm  been  entirely  acquitted  of  the  least  inten- 
tion of  cheating  its  customers,  but  its  conduct  in  the  transaction  has 
been  such  as  to  justify  an  increase  of  confidence  in  it  by  agricul- 
turists. 

The  principal  buyers  of  damaged  guano  in  general  are  dealers 
who  make  a  trade  of  mixing  it  with  rubbish,  and  selling  it  at  an 
enormous  profit  to  farmers.  The  Messrs  Gibbs,  becoming  aware 
of  this,  tried  to  put  a  stop  to  the  practice  by  putting  the  wet  and 
damaged  article  into  a  proper  marketable  state.  They  consulted 
there^re  with  Mr  Nesbit  tne  chemist,  who  undertook  to  conduct 
the  operation  of  kiln-drying  some  guano  that  had  been  damaged,  by 
a  large  vessel  laden  with  a  full  cargo  of  it  striking  the  dock  sill  and 
breaking  her  back.  The  operation  was  successfully  performed. 
''The  £:ied  guano,  however,  turned  out  dusty,  and  was  conse- 
quently sul^ect  to  much  waste,  unless  mixed  with  an  equal  quan- 
tity of  good  undamaged  guano.  This  was  done ;  the  mixture  was 
then  analysed  by  Mr  Nesbit's  report,  whg  found  it  of  excellent 
quality.     It  was  afterwards  sold  according  to  analysis." 

Now,  in  all  this  we  see  nothing  but  a  great  anxiety  on  the  part 
of  the  importers  to  prevent  any  frauds  being  committed  on  purchas- 
ers by  dishonest  dealers.  It  is  also  satisfactory  to  know  that  this 
wet  guano  can  be  dried  again  without  any  material  loss  of  the  am- 
monia, if  a  proper  method  of  doing  it  be  followed.  In  connection 
with  this,  the  eaitor  of  the  Oardener^s  Chronicle  exposes  the  doings 
of  some  parties  in  Liverpool,  who  prepare  a  "  beautiful  stuff,  in  ap- 
pearance so  exactly  like  fine  Peruvian  guano  that  the  quickest  eye 
would  fail  to  distinguish  it,  and  so  soft  and  smooth,  and  free  from 
grit,  that  the  sense  of  touch  is  equally  powerless  in  detecting  it. 
This  material  is  so  largely  prepared  at  Liverpool  from  clay,  that 
two  large  kilns  are  constantly  at  work  in  drying  it,  and  the  whole 
of  it  goes  into  consumption  as  guano.  As  a  dryer  of  damaged 
guano  it  would  be  invaluable.""  The  manufacturers  of  this  stuff 
having  a  due  regard  for  the  caution  of  the  English  farmer,  and 
thinking  his  Irish  and  American  brethren  fair  game,  allege  that  it 
is  not  for  the  English  but  for  the  Irish  and  American  markets  it  is 
manufactured.  We  will  be  surprised  if  Jonathan  will  not  be  'cute 
enough  to  discover  the  trick.  We  auite  agree  with  the  editor,  that 
''  it  is  for  any  market  where  it  can  oe  sold."' 

A  purchaser  of  guano  and  other  li^ht  manures  should  be  most 
cautious  in  charging  any  dealer  in  these  articles  with  selling  an 
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adulterated  article.  A  case  has  lately  been  decided  in  England, 
which  should  be  a  warning  to  all  farmers  not  to  act  too  rashly  in 
condemning  any  article  sent  them,  till  they  have  ascertained  by 
the  analysis  of  a  fair  sample  that  the  bulk  is  really  adulterated. 
The  case  is  this  :  A  manure-dealer  in  England  supplied  a  farmer 
with  guano,  with  which  he  was  quite  satisfied,  with  the  exception 
of  the  last  2^  tons.  The  farmer  sent  a  sample  of  this  back  to 
the  dealer,  expressing  his  suspicion  of  its  not  being  genuine ;  to 
which  the  latter  replied,  that  he  had  examined  the  sample,  and 
found  that  it  contamed  guano  and  phosphates ;  he,  at  the  same 
time,  expressed  his  willingness  to  have  it  analysed,  provided  the 
farmer  would  pay  part  of  the  expense  of  the  analysis  if  it  was 
found  to  be  genuine  Peruvian  guano.  After  the  guano  was  kept 
about  two  months  by  the  fanner,  it  was  returned  to  the  dealer  m 
May,  who  refused  to  take  it  back,  stating  in  his  reply  to  the 
farmer,  ^'  You  have  kept  it  two  months  and  exposed  it  to  the  air, 
and  the  ammonia,  its  fertilising  quality,  has  escaped."  The  dealer 
accordingly  brought  an  action  against  the  farmer  for  the  full 
price  of  the  2^  tons  of  guano.  The  farmer's  evidence  depended 
mainly  on  the  fact  that  his  men,  on  sowing  the  stuff,  knew  that  it 
was  not  guano,  but  thought  it  was  something  else  which  their 
master  was  trying  for  experiment, — and  on  the  analysis  of  Pro- 
fessor Way  and  another  chemist,  who  both  found  the  sample  to 
contain  less  than  2  per  cent  of  ammonia,  less  than  8  per  cent  of 
phosphate  of  lime,  16  per  cent  of  gypsum,  and  about  50  per  cent 
of  sand  and  clay.  The  summing-up  of  the  Judge  is  as  follows : 
'^  If  the  sample  represented  the  bulk,  it  would  settle  the  question  ; 
but  the  case  on  the  part  of  the  dealer  is,  that  it  was  not  an  honest 
sample,  because  the  guano  was  objected  to  in  March,  the  bulk  was 
returned  on  the  29th  of  May,  and  in  July  this  sample,  without 
any  particulars  as  to  how  it  had  been  kept,  was  sent  to  Professor 
Way.  The  bulk  was  in  the  dealer's  yard,  and  if  Professor  Way 
had  been  sent  there  to  obtain  a  sample  for  analysis,  it  could  have 
been  decided  to  a  dead  certainty;  but  this  sample  came  from  some 

Eart  kept  back,  and  how  it  had  been  used,  or  where  kept,  they 
ad  no  information."    The  sum  sued  for  by  the  dealer  was  cf  29, 
and  the  juiy's  verdict  was  in  his  favour  for  ^29,  Is. 

We  quite  agree  with  this  verdict,  and  hope  that  it  may  have 
the  effect  of  making  other  farmers  take  care  as  to  how  they  select 
samples  for  analysis,  when  the  character  of  a  dealer  is  at  stake. 
We  subjoin  here  two  analyses  by  the  same  chemist  of  samples 
taken  at  different  times  by  different  individuals  from  the  same  lot 
of  euano ;  and  we  give  at  the  same  time,  for  the  sake  of  com- 
parison, copy  of  analysis  of  a  guano  of  average  quality : — 


GUANO  FEAUDS,  AND  HOW  TO 

AvvtBge  Guano. 
Water,        .           .           .                 13.45 
Organic  matter  and  ammonia,              52.36 
Alkaline  salts,        .                               9.13 
Pliosphates  of  lime  and  magnesia,  i      <,,  .  ^ 
with  traces  of  iron,         .          /      ^^'*^ 
Silica,         .            .           .                    1.58 

DETECT  THEH. 

No.  1  Mmple.       No.  8  mud 

14.92                 11.11 

51.16                53.84 

3.40                  3.12 

24.08                30.40 

6.44                  1.52 

Ammonia, 

100.00 
17.61 

100.00 
18.87 

100.00 
17.69 
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ifM  and  Powder. 

Lompfl. 

9.9 

12.30 

10.59 

B,  47.62 

65.70 

41.85 

85.88 

20.61 

32.92 

1.87 

... 

5.14 

1.89 

14.64 

100.00 

100.00 

100.00 

17.96 

28.88 

13.21 

The  parties  who  selected  the  samples  were  of  undoubted  re- 
spectability. And  the  only  reason  we  can  give  for  the  great 
disparity  in  the  composition  of  the  samples  is,  that,  in  mixing  up 
the  portion  of  the  lot  from  which  No.  1  was  taken,  proper  attention 
had  not  been  paid  to  having  the  floor  well  swept  of  any  sand  that 
may  have  been  lying  there.  In  selecting  a  sample,  a  considerable 
portion  of  the  bulk  should  be  thoroughly  mixed,  and  all  the  lumps 
well  broken.  The  lumps  are  the  richest  in  ammonia,  and  the 
powder  the  poorest,  as  the  following  analysis  will  show  of  three 
samples,  one  of  lumps  and  powder  well  mixed,  a  second  of  lumps 
alone,  and  a  third  of  powder  alone : — 

Water, 

Organic  matter  and  ammoniacal  salts,  47.62 
Phosphates  and  alkaline  salts. 
Excess  of  phosphoric  acid, 
Sand, 

Ammonia, 

As  it  is  of  the  greatest  importance  for  farmers  to  know  some 
simple  method  of  satisfying  themselves  as  to  the  genuineness  of  a 
^uano  of  which  they  may  be  suspicious,  we  extract  the  following 
from  the  report  of  the  Chemical  Agricultural  Society  of  Ulster,  by 
Dr  Hodges,  the  chemical  officer  of  the  society,  whose  contribu- 
tions are  generally  most  valuable,  not  merely  to  the  members  but  to 
agriculturists  throughout  the  land.  As  it  is  more  than  likely,  from 
what  we  have  heard,  that  the  price  of  guano  is  to  be  Increased  by  £1 
per  ton  next  season,  there  will  be  greater  temptation  to  adulterate 
manures,  in  order  to  keep  down  the  price  to  unwary  buyers.  And 
hence  the  advantage  to  farmers  of  being  acquainted  with  such  a 
simple  method  of  detection  as  that  recommended  by  Dr  Hodges : — 

As  it  may  be  occasionally  useful  that  farmers  should  be  enabled  to 
test  the  qualities  of  guano,  I  have,  from  a  careful  consideration  and  exami- 
nation of  various  methods  proposed  for  this  purpose,  devised  the  following 
simple  plan  of  proceeding,  which,  in  the  absence  of  facilities  for  a  more 
extended  chemical  analysis,  may  be  adopted  : — 1.  Weigh  50  grains  of  the 
sample,  and  dry  it  completely  by  placing  it  in  a  paper  before  the  fire,  or 
over  the  water-bath.  (A  simple  apparatus  for  this  purpose  is  readily  con- 
trived by  placing  a  common  sauce- pan  containing  water  on  the  fire,  and 
inverting  the  lid,  upon  which  the  substance  to  be  dried,  spread  on  a  piece 
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of  writing-paper,  is  to  be  supported  and  exposed  to  the  heat  of  the  vater  in 
the  pan  kept  boiling  until  it  ceases  to  lose  weight.)  The  loss  of  weight 
which  is  produced  by  drying  the  sample,  multiplied  by  two,  will  represent 
the  amount  of  water  present  In  100  grains :  of  course,  the  less  water  pre- 
sent the  better  the  sample.  2.  Weigh  20  grains  of  the  dried  sample,  and 
spread  it  upon  a  piece  of  thin  glass,  the  size  of  half-a-crown,  broken  from 
the  bottom  of  a  Florence-oil  flask,  and  support  the  glass  by  means  of  a 
piece  of  iron-wire,  bent  so  as  to  form  a  tripod  over  the  flame  of  a  spirit- 
lamp  ;  or,  when  a  spirit-lamp  cannot  be  obtained,  place  the  guano  in  a 
tnetal  spoon,  and  expose  it  to  the  heat  of  a  clear  fire.  Heat  the  specimen, 
either  over  the  lamp  or  fire,  until  the  blackness,  which  is  at  first  produced 
by  the  charred  organic  matter,  has  entirely  disappeared.  If  the  residue, 
after  being  strongly  heated  for  half-an-hour,  is  greyish- white,  the  guano  is 
probably  genuine ;  if  it  assumes  a  reddish  colour,  it  has  been  mixed  with 
earthy  matters.  Ascertain  the  loss  of  weight,  which  multiplied  by  five, 
will,  after  subtracting  the  amount  of  water  found  by  operation  No.  1.  to  be 
contained  in  one  hundred  parts  of  guano,  represent  the  per-centage  of 
organic  and  ammoniacal  matters.  S.  Place  a  tea-spoonful  of  the  guano  in 
a  bottle,  add  to  it  about  a  table-spoonful  of  quicklime,  made  into  a  cream 
with  water ;  shake  the  mixtdre,  and  observe  the  intensity  of  the  ammoniacal 
odour.  The  stronger  the  smell  of  head  salts  produced  the  better  the  guano. 
4.  Introduce  the  matter  which  is  left  on  burning  the  sample  of  guano 
(operation  2)  into  a  tumbler,  and  add  to  it  a  tea- spoonful  of  spirit  of  salts, 
and  about  half  a  glass  of  water.  If  a  brisk  escape  of  gas,  shown  by  the 
bubbling  up  of  the  liquor,  is  observed,  the  guano  is  adulterated  (by  lime- 
stone, chalk,  or  marly  earth).  Pour  the  mixture  upon  a  filter  formed 
from  a  piece  of  blotting-paper,  or  allow  it  to  remain  at  rest  for  some 
minutes,  and  decant  off  the  clear  liquid  portion,  and  wash  it  from  the 
acid  by  pouring  water  over  it  two  or  three  times.  Dry  the  solid  residue 
thoroughly  before  the  fire,  or  on  the  water-bath,  and  ascertain  its  weight, 
which,  multiplied  by  five,  will  represent  the  sand  and  earthy  matters  con- 
tained in  the  sample.  By  means  of  these  simple  operations,  which  any 
person  of  ordinary  intelligence  may  successfully  perform,  the  character  of 
a  sample  of  guano  can  readily  be  discovered.  If  the  purchaser  has  reason  to 
conclude  that  the  manure  sold  to  him  as  genuine  be  adulterated,  he  should 
at  once  forward  a  sample  of  it  to  a  chemist,  that  its  actual  value  may  be 
ascertained.  For  this  purpose,  about  2  ounces  of  the  guano  will  be  suf- 
ficient, which  may  be  enclosed  in  a  dojible  covering  of  stout  paper,  aud 
forwarded  by  post.  The  cost  for  a  complete  analysis  to  a  member  of  the 
Bociety  is  only  10s.  Farmers  should  be  aware  that  the  sum  paid  to  a 
merchant  beyond  what  the  analysis  shows  the  manure  to  be  worth,  may  be 
readily  recovered. 

2%6  Drainage  Act  of  France. — The  following  are  some  of  the 
provisions  of  this  Act : — 

1.  A  snm  of  100,000,000  francs  is  to  be  appropriated  out  of  the 
public  funds,  to  facilitate  drainage  operations. 

2.  The  loans  made  in  virtue  of  this  act  are  repavable  in  twentj- 
five  years,  by  yearly  instalments,  including  both  the  paying  off  of 
the  capital  and  the  interest  calculated  at  4  per  cent.  The  borrow- 
ers  will  be  at  liberty  to  pay  up  the  loan  before  the  twenty-fivQ 
years  expire,  either  in  whole  or  in  part. 
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3.  The  public  treasury  ia  authorised  to  recover  the  annuity  due, 
and  that  current  from  the  crops  or  produce  of  the  drained  lands,  a 
privilege  which  takes  rank  after  the  public  taxes.  Nevertheless, 
the  sums  due  for  seed,  and  the  expense  of  the  crop  of  that  year,  are 
paid  from  the  price  of  the  crop  before  the  debt  of  the  public  trea- 
sury. 

4.  The  privilege  on  the  drained  lands,  such  as  what  is  estab- 
lished in  the  preceding  article,  is  granted :  (1)  To  the  syndicats  for 
the  recovery  of  the  tax  for  repairs,  and  of  the  loans  or  advances 
made  by  them ;  (2)  To  the  lenders  for  the  reimbursement  of  the 
loans  made  to  the  syndicats ;  (3)  To  the  boiTowers  for  the  payment 
of  the  amount  of  the  works  executed  by  them  ;  (4)  To  those  who 
have  lent  the  money  to  pay  or  reimburse  the  borrowers  in  con- 
forming to  the  provisions  of  the  paragraph  5  of  the  Article  2103 
of  the  Code  Napoleon.  The  syndicats  have,  besides,  for  the  tax 
for  repairs  for  the  past  and  current  years,  the  privilege  on  the 
crops,  such  as  is  granted  by  Article  3.  The  privilege  affects  no 
part  of  the  property  within  the  bounds  of  the  syndicats,  excepting 
that  part  on  which  the  debt  is  due. 

6.  Every  person  having  a  right  of  hypothec  previous  to  the  pri- 
vilege acquired  in  virtue  of  the  present  law,  has  the  right  to  reduce 
that  privilege  at  the  period  of  the  alienation  of  the  property  to  the 
highest  value  existing  at  that  time,  and  resulting  from  the  works 
of  drainage. 

6.  The  public  treasury,  the  syndicats,  the  lenders,  the  borrow- 
ers, only  acquire  the  privilege  on  the  condition  of  having  previously 
had  a  report  drawn  up  containing  the  value  of  the  lands  to  be 
drained  relatively  to  the  drainage-works  projected,  the  extent,  and 
an  estimate  of  the  value  after  the  produce.  When  a  loan  is  asked 
from  the  public  treasury,  the  report  is  drawn  out  by  an  engineer 
or  competent  person  appointed  by  the  prefect,  assisted  by  a  sur- 
veyor named  by  a  justice  of  the  peace ;  if  there  is  a  difference  of 
opmion  between  the  engineer  and  the  surveyor,  the  latter  must 
record  his  observations  in  the  report.  In  other  cases  the  report  is 
drawn  up  by  a  surveyor  appointed  by  a  justice  of  the  peace  in  the 
canton  where  the  lands  are  situated.  The  borrowers  who  have 
executed  works  for  proprietors  not  constituted  into  a  syndicat, 
must  besides  have  the  value  of  their  works  certified  within  two 
months  of  their  execution  by  a  surveyor  appointed  by  a  justice  of 
the  peace. 

7.  The  privilege  granted  by  the  present  laws  on  the  dramed 
lands  is  preserved  by  a  registry  taken — for  the  public  treasury  and 
for  the  lenders,  in  two  months  from  the  granting  of  the  loan  ;  for 
the  syndicats,  in  two  months  from  the  order  by  which  they  are 
constituted ;  for  the  borrowers,  in  two  months  from  the  report  pre- 
scribed by  the  previous  article. 

8.  If  an  operation  in  drainage  increases  the  expense  of  keeping 
up  a  water-course  already  regulated  by  a  law,  tne  drained  landa 
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are  to  be  included  among  the  properties  interested  and  assessed 
conformably  to  that  law* 

A   Walk  and  a   Talk  through  the  Agricultural  Implement 
Department  of  the  Crystal  PcUace,  Sydenham. — ^Although  the 
most  pleasing  in  its  associations  of   all  the  arts  and  sciences^ 
and  yielding  to   none  in   its  social   and  political  importance, 
Agricultare  presents  an  exceedingly  anomalous   position.     For 
long  time  it  was  pursued  more  as  a  hap-hazard  conjectural  art^ 
than  one  based  upon  sound  principles ;  and  its  followers,  as  a 
body,  were  characterised  by  their  dislike  to  change,  and  their 
hearty  contempt  for  all  innovations  in  practice  :  "  it  served  our 
fathers'  purposes — are  we  wiser  than  they  ?"  was  a  sentiment  ao- 
ceided  to  by  nearly  all.     And  it  is  only  of  late  years  that  it  has 
been  raised  from  the  indifferentism  which  characterised  it,  to  the 
dignity  of  a  truly  philosophical  pursuit.     When   science  first 
oflFered  her  aid  to  agriculture,  her  efforts  were  sneered  at,  and  the 
benefits  she  proposed  to  bestow  were  received  with  general  incre- 
dulity ;  but  the  advantages  of  the  connection  are  now  gratefully 
and  fully  acknowledged  by  her  most  enlightened  foUowera     But 
although  the  "  farming''  interest  views  with  different  interest  now 
the  aid  offered  to  it  by  the  sister  sciences,  and  no  longer  meets 
it  with  the  "  stubbornness  and  tenacity"  which  were  at  one  time 
looked  upon  as  virtues,  still  it  is  surprising  to  note  the  manner  in 
which  the  art  is  popularly  estimated.     Take  the  opinion  of  the 
general  population,  the  manufacturing  more  especially — the  "  iron 
men,"  as  Dickens  calls  them,  the  "  cotton  men,"  and  men  of 
other  materials,  nameless  here — and  with  nine  out  of  every  ten 
you  will  with  ease  discover  that  their  prevailing  idea  of  i^ricul- 
ture — ^if  indeed  they  have  ever  deemed  it  worth  a  thought  at  all 
— is,  that  it  is  a  matter  of  jog-trot  daily  routine,  with  which  science 
has  very  little  to  do  ;  that  farmers  are  "  slow,"  knowing  nothing 
of,  and  very  little  influenced  by  the  "  fast  "  whirl  of  commerce 
and  trade ;  that  a  farm  can  be  managed  by  any  one — a  tailor 
from  his  board  and  his  congenial  goose,  or  a  merchant  from  his 
counting-house — without  any  previous  training,  and  with  a  mar- 
vellously small  expenditure  of  knowledge,  or  business  prudence 
and  forethought ;  that  com  is  grown  to  some  extent  on  our  own 
British  soil,  and  is  cultivated  by  our  own  British  clodhoppers, 
but  that  the  great  bulk  comes  fro'm  foreign  lands,  whose  foreign 
owners  take  in  payment  for  the  same — according  to  a  "  pleasant 
fiction''  of  a  certain  political  school,  located  not  quite  a  day's 
journey  from  smoky  Manchester — the  "almighty  cotton ;^^ — all 
forgetful  as  they  are,  according  to  another  pleasant  fiction  of  the 
same  truthful  academy,  of  the  charms  of  the  "  almighty  dollar," 
or  the  weight  of  our  ^^  powerful  sovereign."     It  is  needless  hereto 
speculate  on  the  causes  which  have  led  to  the  popular  idea,  that 
the  main  strength  of  our  nation,  and  the  chief  source  of  her  wealth;. 
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is  ite  manufactures  and  trade,  and  that  agriculture,  in  its  social 
and  political  features,  has  no — or  but  few-— claims  to  the  consi- 
deration of  the  Legislature,  or  to  the  gratitude  of  the  people.  It 
is  sufficient  for  us  to  know  that  such  is  the  prevailing  popular 
idea,  and  that  it  exercises  a  peculiarly  baneful  influence  on  the 
progress  of  an  art  in  which  the  nation  are  intensely  interested, 
know  it  or  not  as  they  will,  and  in  spite  of  all  the  protestations  of 
the  Manchester  or  any  other  political  school  to  the  contrary  not- 
withstanding. Knowing  this,  and  looking  at  the  point  in  all  its 
bearings,  we  have  little  difficulty  in  perceiving  the  reason  why 
agriculture  should  occupy  the  position  so  graphically  described  as 
follows,  by  Mr  C  W.  Hoskyns,  in  his  admirable  paper  at  the 
Society  of  Arts  On  the  Progress  of  Agriculture  during  the  last 
Fifteen  Years,  a  position,  be  it  observed,  however,  which  it  owes, 
according  to  some,  to  other  causes  than  the  one  we  have  alluded  to : — 

Whilst  other  industries  and  arts,  lying  in  more  defined  channels,  are  more 
readily  marked  and  measured,  and  every  invention  and  improvement  mapped 
down  with  a  precision  not  so  easily  accorded  to  the  progress  of  a  national  in- 
dustry, which,  though  representing  an  invested  capital,  calculated  twenty 
years  ago  at  L. 2 17,000,000,  has,  for  the  reason  suggested,  reached  our  time 
with  no  history,  no  statistics,  no  representative  in  the  law  or  the  State  ;  no 
board,  no  minister,  no  department — in  fact,  as  Mrs  Gamp  would  say,  "  no 
nothing."  So  entirely  unnoted  and  unchronicled  is  its  progress  by  the  State 
for  the  public,  or  by  the  public  on  its  oum  account  [the  italics  are  our  own~|,  that 
if  it  were  possible  for  me  to  recapitulate,  step  by  step,  all  the  forgotten  facts 
of  its  history  during  the  present  century  alone,  and  lay  them  succinctly 
under  the  eye,  I  do  not  believe  there  is  a  single  branch  of  art  or  industry 
of  which  the  particulars  would  seem  to  form  a  more  novel  or  eventful  his- 
tory, or  more  suggestive  of  surprise  that  they  should  have  been  allowed  to 
drop  astern,  as  it  were,  in  the  wake  of  time,  and  fade  from  view  ;  and  this, 
too,  while  presenting  facts  surely  as  instructive  for  reflection  or  foresight 
as  could  occupy  the  attention  of  the  economist  or  the  statesman. 

While  it  is  notorious  that  the  general  public  do  not  look  upon 
the  facts  connected  with  agriculture  in  this  light,  as  possessing 
features  of  such  broad  interest,  socially  and  politically,  and  while 
lamenting  this  indifference  as  detrimental  to  its  progress,  we  do 
not  hesitate  to  lay  the  blame,  to  a  large  extent,  for  the  existence 
of  such  a  feeling  on  the  agricultural  body  themselves.  It  is  cer- 
tainly true,  that  if  other  bodies  in  the  State — ^as  the  manufactur- 
ing, to  wit — ^had  shown  the  same  supineness  and  indiflFerence  to 
all  matters  connected  with  the  progress  of  their  respective  de* 
partments,  that  little  interest  would  have  been  displayed  by  the 
public,  and  by  consequence  little  help  would  have  been  given 
them  by  the  Legislature.  Had  the  same  energy  and  perseverance 
in  making  the  importance  of  its  claims  bulk  largely  in  the  esti- 
mation of  the  public,  been  displayed  by  the  agricultural  as  it  was 
by  the  manufacturing  community — had  we  numbered  our  Sir  John 
Sinclairs  by  scores,  we  should  this  day  have  had  a  Board  of  Agri-* 
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culture  as  well  as  a  "  Board  of  Trade,"  and  "  Departments  of 
Practical  Agriculture"  would  now  have  been  dispensing  their 
bounty  in  teaching  young  agriculturists,  and  spreading  abroad  the 
sound  scientific  knowledge  of  the  principles  of  their  calling-— just 
as  the  "  Departments  of  Practical  Art"  are  doing  daily  to  our 
manufacturing  population.  It  is  an  axiom,  that  what  is  worth 
the  having  is  worth  the  working  and  asking  for ;  and  it  is  ap- 
parently another,  which  the  exigencies  of  our  political  life  have 
made  clear,  that  if  we  ask  the  Legislature  longly,  loudly,  and 
pertinaciously,  for  anything,  we  shall  obtain  it.  Before  the 
agriculturists  have  a  just  claim  on  the  consideration  of  the  general 
public  to  the  importance  of  their  calling,  socially,  commercially, 
and  politically,  they  must  first  show  that  they  are  deeply  imbued 
with  this  sense  of  its  importance  themselves,  and  endeavour  by 
all  the  means  in  their  power  to  give  it  a  public  position  which 
shall  demand  and  obtain  public  attention.  The  public  must  be 
educated  for  this ;  agricultural  shows,  the  discussions  of  agricultural 
societies,  and  the  labours  of  the  agricultural  press,  all  help  in  this 
education  ;  but  something  more  is  wanting.  If  *^  Mahomet  will 
not  come  to  the  mountain,"  we  must  endeavour  to  bring  the 
^^  mountain  to  Mahomet.'^  In  other  words,  we  must  not  expect 
the  public  to  go  out  of  their  way  to  get  this  information,  and  to 
be  educated  up  to  the  desired  point ;  we  must  bring  our  infor- 
mation to  them.  We  must  do,  in  fact,  as  the  manufacturers  have 
done — force  our  claim  upon  the  public  ;  let  them  be  met  with  at 
every  opportunity,  and  the  evidence  of  their  importance  at  every 
institution  or  exhibition.  It  is  no  light  thing  we  advocate,  if  the 
present  position  of  agriculture  is  a  matter  of  profound  regret  to  all 
its  friends ;  to  place  it  in  another  more  befitting  its  true  dignity 
is  surely  worth  their  anxious  efibrts.  And  it  is  difficult  to  over- 
rate the  importance  of  keeping  the  claims  of  agriculture  before 
the  public  in  the  way  we  have  indicated.  What  the  interest 
created  amongst  agriculturists  by  the  establishment  of  "  shows" 
did  for  the  real  advance  of  agriculture,  will  public  exhibitions, 
held  in  places  the  resort  of  the  general  public,  do  for  the  real 
advance  of  public  interest  in  its  progress.  We  venture  to  say 
that  the  interest  excited  by  the  department  of  agricultural  imple- 
ments, and  the  trial  of  agricultural  machines,  at  the  "Great 
Exhibition  of  '51,"  did  more  to  attract  the  attention  of  the 
general  public  to  the  importance  of  agriculture  as  a  ^^  national 
branch  of  industry,"  than  all  other  efforts  made  previously — in- 
deed, it  opened  up  to  many  the  fact  of  the  existence  of  this  branch, 
of  which  they  were  nearly  ignorant.  Hence  it  is  that  we  look 
upon  the  establishment  of  an  "agricultural  department"  at  the 
Crystal  Palace,  Sydenham,  as  an  important  matter,  and  one 
which  deserves  the  attention,  and,  need  we  say,  the  practical 
assistance,  to  make  it  complete,  of  all  interested  in  practical 
agriculture.     In  this  wondrous  structure,  with  its  still  more  won- 
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drouB  famishings,  thousands  of  all  ranks  and  classes  daily  walk, 
&nd  the  mere  casual  glance  at,  or  hurried  walk  through,  the 
ranges  of  implements  and  mechanism — all  of  which  are  called  into 
requisition  in  the  daily  work  of  the  farm — must  tend  to  imbue 
the  minds  of  many,  previously  ignorant,  with  some  sense  of  the 
importance  of  an  art,  to  aid  which  so  much  mechanical  ingenu- 
ity has  been  expended.  Nor  does  its  value  end  here:  to  the 
student  of  agriculture  it  is  invaluable,  as  enabling  him  to  study 
the  arrangement  of  the  different  machines  required  for  different 
kinds  of  labour,  and  to  make  comparative  observations  respect- 
ing them ; — ^a  practical  school,  in  fact,  which  is  designed  to  be 
permanent — "  comeatable, "  to  use  a  new  word,  at  all  times — 
and  presenting,  within  the  compass  of  an  hour  or  two's  walk,  and 
at  the  expenditure  of  a  trifle,  a  view  of  agricultural  mechanism 
which,  under  other  circumstances,  would  take  weeks  of  travel  and 
much  expenditure  to  obtain.  Not  that  the  present  collection  is 
so  complete  as  we  should  like  to  see  it,  or  as  the  best  interests  of 
the  profession  demand  that  it  should  be,  or  so  well  arranged  and 
classified.  But  to  these  points  we  shall  hereafter  refer,  proceed- 
ing now  to  point  out  the  nature  and  extent  of  the  "  collection," 
and  to  describe,  as  briefly  as  we  can,  the  peculiarities  of  such 
novelties  as  we  think  will  be  of  interest  to  our  readers. 

Our  readers  will  probably  have  perused  descriptions  of  the 
Crystal  Palace — a  building  which,  whether  we  consider  its  extent, 
the  magnificence  and  beauty  of  the  grounds  with  which  it  is  sur- 
rounded, or  the  still  more  magnificent  and  gorgeous  nature  of  its 
contents,  is  certainly  without  a  parallel  in  the  world,  and  one  of 
which  this  nation  may  well  be  proud.  Indeed,  we  can  conceive 
of  no  nation — with  the  exception  possibly  of  the  Americans,  and 
as  yet  they  have  only  talked,  not  done  anything  worthy  of  a  name 
— who  could  have  undertaken,  and  carried  out  to  such  perfection, 
so  grand  a  scheme.  There  is  something  vastly  pleasing  to  an 
inhabitant  of  the  'Hight  little  island"  to  wander  through  its 
pleasant  grounds,  or  through  its  glittering  aisles,  the  walls  and 
the  roofs  of  which  send  flashing  back  the  sun-sparkles,  or  are 
anon  darkened  by  the  thunder-cloud  of  our  fitful  and  changing 
skies — and  to  note  the  taste,  and  to  mentally  calculate  the  cost  of 
its  gorgeous  wonders,  and  to  think  that  all  has  been  effected  by 
private  enterprise  aided  by  private  wealth.  And  at  all  our  visits 
nothing  was  more  suggestive  than  to  witness  the  crowds  pouring 
up  the  broad  platform  of  a  railway  terminus,  and  that  railway 
leading  solely  to  and  constructed  for  a  private  speculation.     A 

firivate  speculation  we  may  call  it,  but  no  private  exhibition  is  it. 
t  is  well  named  the  "People's  Palace."  Government  wealth 
and  influence  may  never  aid  it  with  the  public  wealth,  but  it  will 
be  none  the  less  public  property.  As  a  national  institution,  it  is 
difficult  to  overrate  its  value — as  an  educational  one,  its  worth  is 
yet  to  be  appreciated.    In  point  of  fact,  the  public  are  yet  to  be 
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educated  to  understand  how  valuable  in  this  respect  it  will  be. 
As  has  been  truly  said,  ''the  newly-awakened  man  cannot  at 
once  be  appealed  to  through  the  reason,  but  he  may  be  taught 
through  the  eyes.  Nature  teaches  us  this  in  her  education  of  the 
child.  It  learns  first  by  seeing,  then  by  reading.  Nations  have 
sculptors  before  they  have  writers — poets  before  they  have  philo- 
sophers ;  because  poets  draw  their  images  before  external  nature, 
and  regard  it  with  all  the  truth,  love,  and  perpetual  wonder  of 
children.  Chroniclers  come  before  historians,  because  they  record 
the  mere  external  forms  of  things,  and  not  the  animating  soul." 
It  is  thus  that  such  an  exhibition  will  in  time  educate  its  visitors; 
nor  need  those  who  think  that,  as  an  educational  experiment,  it 
has  been  a  ''  dead  failure"  despair  ;  for  the  longer  it  exists,  the 
wider  spread  will  become  its  influence.  It  is  impossible  to  tell 
how  deeply  the  lessons  it  offers  sink  into  the  minds  of  those  who 
traverse  its  courts.  It  is  by  frequent  contact  with  things  of 
beauty  and  matters  of  daily  usefulness  that  the  charms  of  the 
one  and  the  utility  of  the  other  are  capable  of  being  estimated 
and  clearly  appreciated.  The  following  is  the  form  of  the  com- 
partment in  this  vast  building,  of  which  we  have  given  but  a 
faint  idea,  devoted  to  the  reception  and  exhibition  of  agricultural 
machinery.  The  figures  denote  the  extent  and  direction  of  our 
"  walks,"  into  which  we  divide  the  department.  We  prefer  to 
adopt  this  arrangement,  instead  of  attempting  to  classify  the  vari- 
ous implements,  inasmuch  as  it  may  serve  as  a  guide  to  those  of 
our  readers  who  may  be  contemplating  a  visit  to  the  Palace, 
and  who  may  wish  to  refer  to  any  of  the  machines  we  have 


indicated. 


1 

3 

3 

i 
I 

8 
9 

1 

6 

7 

12 

10 
11 

Starting  from  the  point  2,  and  walking 
down  the  side  2,  3,  the  first  machine  we 
meet  with  is  Messrs  Claytons  and  Shut* 
tleworth's  Portable  Grinding-Mill.  This 
is  a  well-constructed  piece  of  mechanism, 
exceedingly  compact  in  its  arrangement 
French  burr  and  Derbyshire  greystones 
are  used — the  former  being  indispensable 
for  wheat.  The  distance  between  the 
stones  is  easily  adjusted  by  a  small  hand- 
wheel  at  the  outside  of  the  casing,  so  as 
to  adapt  the  mill  for  grinding  a  variety 
of  materials. 

The  next  machine  we  meet  with  shows 
us  the  incongruity  arising  from  a  want 
of  correct  and  scientific  classification,  and 
the  difficulty,  nay  almost  impossibility, 
to  a  visitor  who  has  little  time  at  his 
command,  of  making  comparative  obser- 
vations and  analyses;  a  point,  be  it  noted, 
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of  as  much  importance  to  the  practical  man  as  to  the  student  of 
agriculture.  The  machine  we  refer  to  is  the  Brick,  Tile,  and  Pipe- 
making  Machine  of  Messrs  Norton  and  Borie,  Brickworks,  New 
Park  Street,  Southwark  Bridge,  London.  This  machine  has  a 
high  character,  and  is  capable  of  producing,  with  proper  dies,  a 
variety  of  hollow  or  tubular  bricks  and  tiles.  The  tubular  tiles, 
for  which  a  die  is  furnished,  are  well  adapted  for  roofs  of  bams, 
&C.,  where  ventilation  is  desiderated.  Each  tile  is  flat,  having  a 
series  of  apertures  running  in  the  direction  of  its  length,  and  pro- 
vided at  its  edges  with  curved  joints,  which  join  into  each  other, 
and  secure  a  perfectly  water-tight  joint.  When  the  ends  of  the 
apertures  in  each  tile  are  left  closed,  the  tiles  serve  admirably  to 
keep  the  temperature  of  the  apartment  low  as  that  of  a  dairy — 
the  different  strata  of  air  remaining  in  the  tubes  acting  as  non- 
conductors, and  preventing  the  access  of  heat  to  the  under-side. 
By  the  use  of  a  proper  die,  hollow  stairs  can  be  constructed ; 
these  will  be  absolutely  fire-proof,  and  are  obviously  useful  in 
many  agricultural  buildings. 

We  next  come  to  Ashby's  Patent  Smut  Machine,  manufactured 
by  W.  Coombe  &  Co.,  30  Mark  Lane,  London.  From  its  com- 
pact appearance  and  high  character  as  an  efficient  operator,  we 
deem  it  worthy  of  a  short  description.  The  whole  apparatus 
stands  vertically,  taking  up  very  little  room.  The  outside  case  is 
of  strong  screen  wire,  simply  clasped  externally,  so  as  to  be 
easily  removed  when  worn  out  In  the  interior,  a  vertical  spindle 
revolves  at  a  high  speed,  carrying  iron  beaters  the  whole  length 
of  the  case,  which  revolve  close  to  the  inside  of  wire  casing.  The 
base  of  the  machine  affords  space  for  a  revolving  fan,  which  is 
"keyed  on  to  the  lower  extremity  of  the  vertical  shaft.  At  the 
top  of  the  casing  is  fixed  an  inverted  cone,  with  an  aperture  at  its 
lower  end  :  the  underside  of  this  is  corrugated :  parallel  to  this  is 
another  cone,  but  which  revolves  at  the  same  speed  as  the  vertical 
shaft,  being  keyed  thereon.  This  lower  cone  is  of  course  in  the 
reverse  position  to  the  upper  and  fixed  cone,  so  that  a  space  is  left 
between  them,  which  can  be  regulated  as  desired  by  a  screw.  On 
the  wheat  being  admitted  to  the  interior  of  the  upper  cone,  it 
passes  through  its  lower  aperture,  and  by  the  rapid  revolution  of  the 
spindle  and  lower  cone  it  is  taken  up  into  the  space  between  the 
two  cones,  and  is  forced  up  to  the  highest  point,  and  falls  down 
the  wire  casing.  It  then  gradually  descends,  and  is  rubbed  by 
the  revolving  beaters  againt  the  wire  screen ;  all  the  dirt  being 
instantly  carried  away  by  the  powerful  current  of  air  generated 
by  the  beaters.  The  wheat  then  falls  into  a  vertical  spout,  to  be 
led  away  as  desired,  and  as  it  passes  thereto  it  is  met  by  a  power- 
ful blast  from  the  furnace  at  the  base  of  the  machine,  which 
drives  all  the  chaff,  &c.  into  a  spout,  from  which  it  is  conveyed  as 
required.  The  same  firm  (Messrs  Coombe)  also  exhibits  various 
samples  of  their  iron  wire-cloth,  used  for  flour-dressing  machines, 
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of  which  they  are  large  manufacturers,  and  a  model  of  the  best 
construction  of  which  they  also  show. 

The  walk  2-3  is  terminated  by  specimens  of  the  Turnip  Press 
Drill,  and  an  Oilcake-bruiser,  manufactured  by  Maynard.  The 
side  3-4  has  only  one  occupant,  this  being  Glover's  improved  car 
or  chaise  back,  which  is  certainly  novel  in  appearance,  although 
possessed  of  much  room,  and  being  safe  and  of  light  draught. 
The  front  is  hollowed  out,  a  seat  entering  from  the  front  at  the 
side  of  the  horse  being  on  each  side  of  this  hoUow,  while  there  are 
seats  at  the  back.  A  more  appropriate  place  would  have  been,  we 
think,  in  the  carriage  department. 

The  central  space,  comprised  within  what  may  be  termed  the 
"court,"  1-2-3-4  (see  diagram),  is  filled  with  a  variety  of  imple- 
ments and  machines,  not  very  well  arranged,  of  which  we  note  the 
following :  Thrashing  machine  by  Holmes  &  Son,  Prospect 
Place  Works,  Norwich;  skim  cultivator,  by  Busby,  Bedale, 
Yorkshire ;  rhomboidal  harrows,  by  Saunders  &  William,  Bed- 
ford ;  Hart  s  patent  Berkshire  cultivator ;  hand-mill  and  mill- 
stone by  Haxham  &  Brown  of  Exeter ;  improved  Barrows  by 
Ellis,  of  light  draught,  and  not  easily  overturned ;  Robert  Hunt's 
hand-seed  drill  (Earls  Colne,  near  Halstead,  Essex) ;  Portable 
Pump,  and  a  specimen  of  a  Hydraulic  Bam.  With  reference  to 
this  machine,  we  have  often  been  surprised,  in  our  various  rambles 
through  our  farming  districts,  that  it  has  not  been  much  more 
used.  Where  there  is  a  considerable  supply  of  water,  but  having 
little  fall,  we  know  of  no  more  economical  means  of  raising  the 
water  to  any  desired  elevation  (an  object  of  considerable  import- 
ance in  a  well-regulated  farm-steading,  where  water  at  some  pres- 
sure is  so  advantageous).  To  those  who  may  not  be  acquainted 
with  its  mode  of  operation,  the  following  short  description  may  be 
useful,  and  may  by  others  be  not  considered  out  of  place  in  our 
present  article.  The  water  to  be  raised  from  the  low  to  the  high 
level  is  led  down  an  inclined  pipe,  near  the  foot  of  which  another 
pipe  or  chamber  branches  oflf  at  right  angles,  and  which  stands 
vertically.  This  chamber  forms  an  air-vessel,  to  the  bottom  of 
which  a  vertical  pipe  nearly  extendi  A  valve  opens  upward, 
leading  from  the  inclined  pipe  to  the  interior  of  the  chamber. 
The  farther  extremity  of  the  inclined  pipe  is  closed,  but  near  it^ 
and  on  its  upper  side,  is  an  opening,  which  is  capable  of  being 
closed  by  a  valve,  which  under  ordinary  circumstances  remains 
open.  As  the  water  flows  down  the  inclined  pipe,  it  issues  from 
the  valve  opening  at  its  extremity  ;  continuing  to  run,  it  quickly 
acquires  sufficient  momentum  to  close  the  valve,  thus  preventing 
the  water  from  flowing  out  of  the  pipe.  The  water,  meeting  thus 
with  a  sudden  check,  is  thrown  back,  as  it  were,  up  the  inclined 
pipe,  but  meeting  with  the  valve  opening  into  the  chamber,  it 
opens  this,  and  passes  into  the  air-vessel.     The  equilibrium  being 
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thus  restored,  the  lower  valve  now  drops,  and  the  water  rushes  out 
as  before  from  the  inclined  pipe,  until  it  acquires  sufficient  mo- 
mentum to  close  the  valve,  when  the  returning  water  again  passes 
into  the  air-chamber  through  the  valve.  As  the  water  accumulates 
in  the  lower  part  of  the  air-vessel,  the  air  is  condensed  in  the 
upper  part,  and,  pressing  on  the  surface  of  the  water,  forces  it  up 
the  vertical  pipe  in  a  continuous  stream.  We  may  add  that 
the  advantages  arising  from  the  use  of  these  machines  are  now 
becoming  more  generally  known.  Messrs  Easton  &  Amos  of 
London  have  fitted  up  many,  as  also  Mr  fioe,  hydraulic  engineer, 
70  Strand,  London. 

On  the  side  4-5  there  is  not  much  that  calls  for  special  atten- 
tion. The  following  are  the  machines  we  noted  for  compact 
arrangement  and  good  workmanship :  J.  Comes'  (Barbridge),  chaff- 
cutter  ;  oat,  bean,  and  malt  crushing  mill ;  horse-power  gear  for 
thrashing-machines,  &c. ;  double  cheese-press — all  by  O.  Maggs, 
near  Wincanton,  Somerset. 

At  the  corner  of  the  side  5-6,  we  meet  with  our  first  specimen 
of  an  agricultural  steam-engine,  in  a  compact  and  well-finished 
horizontal  engine,  manufactured  by  Messrs  Turner  of  Ipswich. 
In  connection  with  this  department  of  agricultural  mechanism, 
it  is  gratifying  to  witness  the  vast  improvements  which  have  been 
effected,  and  the  wide  range  of  uses  to  which  this  powerful  ad« 
junct  has  been  applied.  It  is  by  no  means  difficult  to  remember 
the  time  when  its  introduction  as  a  '*  farm-assistant ''  was  looked 
upon  as  altogether  Utopian  and  visionary ;  now,  in  almost  every 
farm  we  find  it  thrashing  the  com,  cutting  the  straw,  slicing  the 
turnips,  and  braising  the  corn  and  the  oilca^ke  ;  and  are  evidently 
upon  the  eve  of  a  new  era,  when  its  powers  will  be  still  further 
tested  and  more  widely  appreciated — when  by  its  aid  the  plough 
will  disappear  before  the  steam-cultivator,  and  the  romance  of 
reaping  and  the  delights  of  haymaking  be  done  away  with  or 
greatly  modified  by  its  huge  labours.  ^'  It  is  upon  this  power, 
indeed, ''  says  a  high  authority,  "that  we  must  rest  our  hopes  for 
that  mechanical  progress  of  agriculture  which  our  climate  and  our 
clays  demand,  and  our  mines  of  coal  and  iron  with  equal  sijeciality 
present  the  means  of."  Of  the  various  steam-cultivators  which 
have  been  tried  with  more  or  less  success,  no  model  or  specimen 
at  the  time  of  our  visit  was  in  the  Palace.  A  well-arranged  series 
of  models  on  a  moderately  large  scale  would  be  valuable.  Great 
attention  is  now  being  directed  to  this  department  of  mechanism, 
but,  so  far  as  we  know,  no  description  of  the  plans  practically 
tried  has  been  published,  with  .diagrams  showing  the  arrange- 
ments. Mr  Fowler  8  paper  at  the  Society  of  Arts  to  some  extent 
supplied  this  desideratum,  but  the  want  of  illustrations  renders 
some  of  the  descriptions  rather  difficult  to  be  understood. 

Proceeding  with  our  walk,  thus  chatting  on  cognate  subjects, 
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we  next  notice  on  side  6-7  an  excellent  collection  of  farm-carts 
manufactured  by  Messrs  Chard  &  Munro,  Bristol — ^Maynaxds — 
Messrs  Smith,  and  Ashby,  and  Busby.  On  same  side  are  ex- 
amples of  James's  liquid-manure  distributor,  so  arranged  that 
solid  matters  are  prevented  from  entering  the  distributor  and 
choking  it  up.  In  the  centre  of  the  compartment  5-6-7-8  we 
noticed  the  following :  A  wheat  tank,  or  "  cilo/'  manufactured 
by  Messrs  Bumey  &  Bellamy,  Millwall,  Poplar,  London.  This 
is  of  wrought- iron,  boiler-plates  riveted,  with  man-hole  and  regis- 
tered delivery-spout  Where  the  grain  is  in  good  condition  and 
free  from  damp,  and  means  taken  to  prevent  it  becoming  so,  there 
can  be  no  doubt  that  this  method  of  storing  it  is  infinitely  supe- 
rior to  the  present  unphilosophical  method.  Besides  immunity 
from  the  ravages  of  vermin  and  of  fire,  it  possesses  the  further 
advantage  of  affording  an  instantaneous  means  of  registering  the 
quantity  of  grain  stored  up.  In  an  article  in  a  former  number  of 
this  Journal  on  the  preservation  of  grain,  our  readers  will  find  the 
remarks  and  plans  of  Mr  W.  Bridges  Adams  on  this  method  of 
storing  grain.  The  same  firm  manufacture  and  exhibit  excellent 
water-tanks,  constructed  in  the  same  way.  In  this  central  com- 
partment, Messrs  Howard  of  Bedford  exhibit  a  well-arranged  col- 
lection of  their  well-known  implements, among  which  is  conspicuous 
their  celebrated  "  prize  plough,"  so  highly  praised  by  Sir  William 
Gibson-Craig,  Bart.,  at  the  meeting  held  in  Edinburgh  last  Feb- 
ruary to  discuss  the  '* plough.'**  The  Messrs  Howards'  other  im- 
plements here  exhibited,  as  the  horse-hoe,  &c.,  are  so  well  known 
that  we  need  not  further  describe  them. 

Strolling  down  the  side  8-9,  we  notice  a  miscellaneous  collection 
of  implements,  as  "  weighing-machines,"  by  Messrs  Nicoll  & 
Fowlis,  Aldersgate  Street,  London,  for  weighing  live  stock,  and 
adapted  for  pigs,  sheep,  and  cattle ;  ingeniously  constructed 
"poultry  fountains,"  by  Warren  Sharman,  Melton-Mowbray,  from 
which  a  constant  supply  of  clean  water  is  given  at  several  outlets, 
each  of  which  is  so  arranged  as  to  prevent  dust  or  dirt  from  enter- 
ing; oat-bruisers,  oilcake-crushers,  and  a  double-action  turnip- 
cutter,  by  Messrs  Nicoll  &  Fowlis  ;  a  steaming  apparatus,  by 
Simpson  &  Son,  Lincoln,  very  compact ;  a  horse-hoe  with  rowel- 
harrow;  skim  and  dray  plough,  by  Busby  of  Bedale ;  steam-presser 
and  land-roller,  by  H.  A.  Thompson,  Lewes,  Essex  ;  a  variety  of 
crushing  and  grinding  mills,  by  Messrs  Lloyd  &  Son.  On  the 
same  side,  Stanley  of  Peterborough  exhibits  his  well-known  steam- 
ing apparatus  ;  Cambridge's  press -wheel  roller,  to  which  the 
"  patent  scrapers  ^'  are  attached.  Messrs  Qarrett  &  Co.  exhibit 
here  a  few  examples  of  their  "  drills,"  "  horse-hoe,"  broad-cast 
liquid-manure  drill,  chaff  and  turnip  cutters.  The  only  novelty 
on  this  side  is  the  "  portable  malt-house,"  patented  by  A.  Fleet- 
wood, Swansea.    This  is  an  exceedingly  compact  arrangement,  and 


AGRICULTURAL  DEPARTMENT  OP  THE  CRYSTAL  PALACE.      526 

may  be  briefljr  described.  A  circular  drum  or  cage  of  perforated 
zinc  or  galvanised  iron  revolves  on  a  horizontal  axis,  and  dips  into 
a  circular  trough  containing  water.  The  grain  is  put  into  the 
cage,  and  allowed  to  remain  in  contact  with  the  water  as  long  as 
necessary.  It  is  capable  of  being  moved  to  and  fro  in  this  by 
means  of  "  lifts/'  which  are  attached  to  the  axle.  The  whole  appa- 
ratus is  placed  within  the  walls  of  a  furnace  or  receptacle  of  brick, 
iron,  or  other  material,  in  the  bottom  of  which  a  fire  can  be  made. 
When  required  to  be  dried,  the  circular  trough  in  which  the  water 
is  placed,  and  which  also  swings  upon  centres,  is  inverted,  and 
when  pulled  round  far  enough,  forms  the  top  of  the  machine,  an 
aperture  being  opened,  which  forms  an  outlet  or  chimney  for  the 
vapour,  &c.  The  fire  being  lighted  below,  of  charcoal  or  coke,  the 
perforated  circular  cage  is  subjected  to  the  action  of  the  ascending 
current  of  warm  air ;  and  by  making  the  *'  lifts  "  revolve,  the  vari- 
ous portions  of  the  grain  can  be  in  turn  exposed  to  the  heat  From 
the  small  space  the  apparatus  occupies,  and  the  ease  of  its  manage- 
ment, it  is  well  adapted,  we  think,  for  the  colonies.  The  arrange- 
ment, upon  the  whole,  also,  is  pretty  well  calculated  to  give  uni- 
formity of  drying,  although,  in  common  with  all  the  other  ma- 
chines of  this  class  we  have  seen,  this  desideratum  is  not  here  fully 
attained. 

The  side  9-10  is  entirely  occupied  by  an  admirable  series  of 
full-sized  models  of  "stalls,"  with  all  the  recently  introduced 
"stable  fittmgs."'  The  first  stall  we  come  to  is  thatof  Messrs  Cottam 
&  Hallen.  In  this  the  manger,  rack,  and  water-trough  are  in  one 
fixture,  the  interior  of  the  manger  and  trough  being  of  enamelled 
ware.  To  the  bottom  of  the  rack  a  portable  seed-box  is  attached. 
A  patent  halter-guide  and  collar-rein  is  also  supplied  by  the  same 
nuUcers.  The  iron  stable-guttering  and  sanitary  traps  are  also 
worthy  of  notice.  What  is  called  the  "  sanitary  horse  pot "'  is 
made  of  iron,  and  receives  the  gutter ;  it  is  so  constructed  as  to 
prevent  any  smell  arising,  and  saves  the  liquid  manure.  In  the 
''  stall "  fitted  by  Mr  James  Barton,  370  Oxford  Street,  London, 
the  general  appearance  of  the  fittings  closely  resembles  that  of 
Messrs  Cottam  &  Hallen.  The  straps  and  halter-weights  are 
placed  at  the  back  of  the  fitting,  to  prevent  the  horse  being  cast 
in  the  stall,  and  the  friction-rollers  and  bearers  are  of  solid  brass, 
and  not  so  liable  to  corrosion  as  iron.  Mr  Barton  exhibits  a 
variety  of  other  appliances  —  iron  gutters,  traps,  poultry-foun- 
tains, pig-troughs,  ventilating  chimney-caps — of  which  we  believe 
two  hundred  have  been  fixed  at  Buckingham  Palace  with 
marked  success.  Next  to  Mr  Barton's  is  the  stall  fitted  up  by 
Messrs  S.  Hood  &  Sons,  presenting  much  the  same  general  features 
as  the  others  we  have  now  noticed.  In  that  fitted  up  by  Mr  Bruce, 
a  decided  novelty  in  the  hay-rack — ^which  occupies  one  comer,  the 
other  taking  up  the  manger  and  water-trough — is  noticed.    In 
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this  the  hay  is  placed  upon  a  movable  platform,  which  moves 
withia  an  open  frame  having  vertical  bars.  The  top  of  the  frame 
is  made  of  a  grating,  through  which  the  hay  can  be  pulled  out  by 
the  horse.  Aa  the  hay  is  consumed,  the  platform  rises  towards 
the  grating,  against  which  the  hay  is  kept  forcibly  pressed  by  the 
action  of  the  weight  which  pulls  up  the  frame.  The  whole  arrange- 
ment is  novel  and  compact,  and  must  effect  a  considerable  saving 
of  hay,  little  being  knocked  about  by  the  horse  while  pulling  it 
out.  A  seed-box  can  be  applied  to  this  rack.  The  hay-rack  is 
also  furnished  with  an  index  denoting  the  quantity  of  hay  it  re- 
ceiveSv  The  manger  is  provided  with  a  simple  arrangement,  by 
which  a  certain  quantity  of  oats  is  delivered  at  a  time  only.  It 
also  prevents  the  horse  blowing  on  them. 

On  the  side  10-11  we  meet  with  examples  of  Clayton  s  well- 
known  brick  and  tile  machines.  The  superior  advantages  pos- 
sessed by  these  machines  have  long  attracted  the  attention  of  agri- 
culturists. Mr  Evelyn  Denison,  M.P.,  stated  that  a  machine 
which  cost  him  £35,  saved  him,  in  his  extensive  draining  opera- 
tions, £300  the  first  year.  The  principal  features  in  Clayton's  ma- 
chine are  the  "screwing,"  and  the  "  vertical "  principle  of  mould- 
ing the  draining  tubes  or  tiles.  By  ''  screwing,"  all  extraneous 
matter  is  got  rid  of.  The  clay,  being  put  in  a  cylinder  open  at  top 
and  bottom,  is  brought  by  the  action  of  the  machine  upon  a  plate 
perforated  with  small  holes  ;  a  piston  then  presses  the  clay  down 
into  the  cylinder,  forcing  it  through  the  holes,  leaving  stones, 
roots,  &a>  on  the  surface  of  the  plate,  from  which  they  are  swept 
off  when  the  empty  cylinder  is  removed,  to  be  replaced  by  a  full 
one.  When,  having  done  duty  as  a  *'  screwing  machine,"  it  is  re- 
quired to  form  it  into  a  tube-maker,  dies  are  substituted  for  the 
perforated  plate,  through  which  the  clay  is  forced,  in  the  same  way 
as  before,  through  the  sere  wing-plate.  As  to  the  superiority  of  the 
vertical  over  the  horizontal  plan  of  making  round  tubes,  there 
seems,  after  investigation  of  the  desiderata  demanded,  little  doubt, 
this  holding  more  particularly  when  they  are  of  large  size.  For 
tiles  (horse-shoe,  and  other  forms  with  a  flat  side)  the  horizontal 
method  of  manufacture  is  the  best  By  a  very  simple  addition  to 
the  machine  as  used  for  "  vertical "  work,  it  can  be  very  speedily 
adapted  to  work  horizontally. 

R.  S.  B, 

(To  be  continued.) 
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AVERAGE   PRICE    OP   THE    DIFFERENT    KINDS    OP    GRAIN, 

PBR  IMPSRIAL  qUARTCH,  BOLD  AT  THS  rOLLOWIXO  PLACS8. 

LONDON.                                            1 

EDINBURGH. 

Data. 

Wbeat.  I 

larie,. 

Oati. 

Ejr*. 

PeaM. 

Beane. 

Date. 

WiMat. 

Barley. 

Oate. 

Peaae. 

Beane. 

1856. 

8.   d. 

s.   d. 

8.  d. 

i.  d. 

8.    d. 

8.    d. 

1856. 

8.  d. 

8.  d. 

8.  d. 

8.  d. 

8.    d. 

Jane  7. 

70    4 

35    3 

23  11 

88    0 

39    3 

40  10 

JUM4. 

68    3 

41    2 

29    6 

44    0 

44    2 

14. 

70    8 

37    5 

23    0 

39    0 

41    5 

42    0 

11. 

73    0 

43    0 

31    8 

47    2 

47    9 

21. 

73    6 

40    4 

23    7 

40    0 

41    4 

39  10 

18. 

75    1 

43  10 

82  10 

49    1 

49    7 

28. 

76    5 

41    1 

26    8 

45    6 

43  11 

41  11 

25. 

77    8 

44    7 

33    4 

49    4 

50    1 

July  5. 

79    .3 

37  10 

24    8 

46    0 

41    2 

41    7 

July  2. 

76    6 

43    3 

33    8 

49    2 

50    2 

12. 

81    7 

40    0 

21    4 

47    2 

42    7 

42    8 

9. 

77  10 

45    3 

34    6 

49  10 

51    2 

19. 

82    1 

S6    4 

26    4 

46    3 

44  11 

41    0 

16. 

80    8 

47  10 

85    4 

51    6 

52    7 

96. 

79    4 

42    0 

26    8 

44    0 

43    4 

43    0 

23. 

80    2 

47    3 

35    7 

51    2 

52    4 

Aug.  2. 

82  11 

40    8 

25    6 

47    6 

43    0 

41    8 

30. 

76    7 

47    9 

34    8 

61    8 

52    9 

^   9. 

79    0 

42  11 

24    7 

46    4 

48    0 

42    8 

Aug.  6. 

69    8 

48    5 

33    2 

51    2 

52    ] 

16. 

70  10 

42     0 

24    8 

44    8 

44  10 

41    4 

13. 

72    1 
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FOBEIQN   MARKETS — ^THE  REVENUE,   ETC. 


FOREIGN  MARKETS ^Psb  Imperial  Quabtbb,  fbbe  on  board. 


DaU. 

M«rkct«. 

WhMt. 

1 

Iterhjr. 

Oau. 

B*«. 

PaM*. 

"—   1 

1856. 
June . . 
July  .. 
August 

Danzig/ 

67 
69 
74 

d.     8. 

6-72 
0-76 
6-81 

d.ls. 
626 
0  27 
028 

d.      s. 
6-30 
6-32 
6-34 

d. 
6 
6 
9 

8. 

16 
18 
19 

d.  8. 
6-23 
6-24 
6-S6 

d. 

6 
0 
0 

8. 

38 
39 
41 

d.    8. 

6-48 
6-50 
6-47 

d. 
0 
0 
6 

8. 

38 
38 
40 

d.  8. 
6-44 
0-45 
0-46 

d.8. 

036 
037 
0|39 

d.  8.  d. 
0-43  6 
6-43  0 
0-45    0 

June . . 
July  .. 
August 

Ham-   / 
buis    \ 

62 

66 
69 

6-72 
6-75 
0-83 

026 
029 
0  32 

1 

6-36 
6-43 
6-46 

6 
6 
6 

16 

18 
20 

6-82 
6-26 
6-81 

6 
0 
0 

37 
38 
36 

6.46 
0-46 
6-46 

0 

t 

41 
37 

6-60 
6-46 
6-46 

o'ss 

0  37 

035 

j 

6-45  0 
6-44  6 
6-42    0 

June . . 
July  .. 
August 

Bremen  •! 

60 
64 
66 

6-69 
6-71 
6.  73 

0*29 
632 
035 

6-36 
6-42 
6-44 

0 
0 
6 

18 
20 
20 

6-22 
6-24 
9-25 

0 

0 
0 

35 
36 
37 

6.44 
6-51 
6-48 

6 
0 
0 

37 
38 
39 

6-43 
6-45 
0-46 

635 
036 
636 

6-42  0 
6-43  0 
0-44    0 

June . . 
July  .. 
August 

K0nlg«.f 
berg    \ 

64 
67 
68 

6-75 
6-74 
6-76 

0  27 
629 
033 

6-31 
6-34 
6-39 

6 
4 

6 

17 
18 
19 

6-22 
6-25 
6-26 

6 
0 
0 

34 

37 
33 

6-45 
6-48 
6-42 

6 
0 
0 

32 
34 
38 

6-38 
6-40 
0-43 

636 
6  37 
637 

6-41  e' 
6-43  0 
0-43    6 

Fretghta  from  th*  Baltic,  from  3«.  6d.  to  5s.  6d.;  from  the  MedlternuwMi,  Oi.  8d.  to  Ite.  6d. ; 
and  D}-  >team«r  from  Hamburg.  4i.  to  6t.  per  Imperial  qt. 


THE  REVENUE.— From  30th  June  1855  to  80th  Junb  1856. 


Customs  .... 

Excise 

Stamps 

Tales   

Post-Offioe  .. 
Miscellaneous 
Property  Tax 


Total  Income 


Qoarten  ending  Jane  80. 


£ 
5,768,309 
4,763,374 
1,871,978 
1,.346,031 
725,000 
388,772 
2,259,756 


1886. 


£ 
5,864,724 
5.005,000 
1,858,083 
1,343.026 
716,000 
317,688 
2,876,671 


17,123,220  17,481,272 
Deduct  decrease. . . . 

Increase  on  tlie  qr. . . 


£ 
96,415 
241,626 


116,995 


455,036 
38,984 


416,052 


13,895 
8,005 
9.000 
8,084 


Tean  ending  Jane  80. 


£ 

22,478.883 
17.642,672 
7.359,832 
3,091,875 
2,719,000 
1.176.476 
11,665,290 


1806. 


£ 

23,130,444 
17,652,778 
7,062,115 
3,097,026 
2,768,162 
1.432.680 
15,187.963 


38,984  60.132,928  70,231,048 
Deduct  decrease. . . . 

Increase  on  the  year 


651.561 


6.661 

49,162 

260.104 

3,522,663 


4,489,131 
387.511 


80.794 
297.717 


387,611 


4,101 


.620  I 


PRICES  OF  BUTCHER-MEAT.— Per  Stone  of  14  Pounds. 


LONDON. 


LIVERPOOL. 


Beef.       Mutton.       Beef.        Matton. 


NEWCASTLE.  I  EDINBURGH. 


Beef.       Matton.       Beef.       Matton. 


GLASGOW. 


1856. 
June  . 
July  . 
August 


s.d.  8.d. 
8  9-9  6 
8  3-9  3 


s.d.  s.d.  s.d.  8. d.s.d.  8.d. 
9  0-9  9:7  3-8  97  6-8  9 
8  6-9  6,7  6-8  97  6-8  9 


8  0-9  08  3-9  37  9-9  07  9-9  0 


s.d.  8.d.  s.d.  ad.'s.d.  s^d.  8.d.  8.d.  s.d.  8.  d.s.d.  8.d. 
73-9073-8666-8663-7969-8369-80 
7  6  -  9  0  7  3  -  8  6,6  6  -  8  616  3  -  7  6,6  6  •  8  3  6  6  -6  0 
76-8676-8  9|6  9-8  9,6  9-8  316  6-8666-83 


PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Peb  Stonb  of  14  Pounds. 


ENGLISH. 

Merino,    

in  grease, 

South-Down 

Half-Bred,  

Leicester  Hogg 

Ewe  and  Hogg, 

Locks,  

Moor, 


8.  d.  8.  d. 
16  6  to  24  0 

12  6  to  16  6 
18  6  to  21  0 

13  6  to  16  6 
16  6  io  21  0 

14  0  to  18  0 
8  0  to  10  0 
60  to    7  3 


SCOTCH. 

Leicester  Hogg, , 

Ewe  and  Hogg,  . 

Cheviot,  white, , 

laid,  washed,     , 
..    imwaslied. 

Moor,  white 

..    laid,  washed, 

..    unwaslied,... 


8.  d.      8.  d. 

17  6  to  22  6 
16  0  to  20  0 
14  0  to  16  6 
10  0  to  13  6 
8  6  to  10  6 
7  6  to  11  0 
66to  76 
4  9  to    60 
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EXTRACT  FROM  JOURNAL  OF  A  TOUR  IN  AMERICA. 
By  R.  RussBLL,  Kilwhisa. 

THE  DELTA  OF  THE  MISSISSIPPI. 

February  14, 1865. — After  nearly  four  days'  sail  from  Havannah 
we  be^tn  to  look  anxiously  for  indications  of  the  mouths  of  the 
Mississippi, to  which  we  were  now  approaching ;  but  none  were  ob- 
served until  we  were  within  twenty  miles  of  the  delta.  Before  this, 
discussions  had  been  going  on  among  the  passengers,  whether  the 
sea  still  retained  its  dark-blue  colour,  or  was  becoming  tinged  by 
the  muddy  waters  of  the  great  river.  At  last,  however,  at  a  long 
distance  ahead,  the  sea  appeared  of  a  light  green,  and  as  we  drew 
near  this  differently  coloured  water,  a  very  remarkable  line  of 
demarcation  existed.  On  one  side  of  the  line  the  water,  as  in 
the  middle  of  the  Gulf  of  Mexico,  was  of  a  dark  blue,  and  on 
the  other  of  a  light  green.  This  line,  stretching  from  east  and 
west,  was  so  distinct,  that  you  imagined  you  might  step  from 
the  one  kind  of  water  to  the  other,  and  even  the  waves  at  the  point 
of  junction  seemed  to  be  composed  of  two  kinds  of  water.  Both, 
however,  were  equally  pure;  the  difference  of  the  colour  arose  from 
the  water  being  comparatively  shallow  on  the  one  side,  and  very 
deep  on  the  other.  It  would  seem  that  the  action  of  the  currents 
of  the  Gulf  have  the  effect  of  rolling  out  the  materials  brought 
down  by  the  river  into  a  vast  mound  around  the  delta,  while 
the  surface-water,  at  the  same  time,  remains  quite  pure. 

The  weather  had  been  wet  and  stormy,  which  rendered  the 
voyage  very  disagreeable,  more  especially  as  our  steamer,  the 
"Empire  City"  rolled  so  much,  that  no  one  could  walk  on  deck. 
Warm  south  winds  were  again  displaced  by  a  northern,  which  blew 
with  a  clear  sky  and  low  temperature  as  we  approached  the  Missis* 
sippi.  After  sailing  for  more  than  an  hour,  on  getting  into  shallow 
water,  the  muddy  floods  of  the  Mississippi  appeared  on  the  horizon, 
and  imparted  a  peculiar  yellow  tinge  to  the  sky.  Very  soon  reeds 
were  seen  growmg  in  the  low  lands  of  the  delta.  The  muddy 
water  did  not  extend  beyond  6  miles  from  the  land,  for  the  greater 
part  of  the  sediment  is  thrown  down  before  it  reaches  this  distance. 
We  entered  the  south-east  pass ;  and  just  before  doing  so,  the  sea, 
towards  the  east  and  west,  was  of  a  dirty  cream-colour,  and  ap- 
parently had  as  much  mud  suspended  in  it  as  our  rivers  have 
when  in  flood.  In  looking  to  the  south,  the  crests  of  the  green 
waves  were  just  visible  on  the  horizon. 

The  Mississippi,  near  its  mouth,  does  not  strike  one  with  its 
majesty  and  grandeur.  The  cha&nel  through  which  we  sailed  did 
not  appear  to  be  more  than  500  yards  in  width,  and  the  water  on 
the  bar  was  not  more  than  18  feet  in  depth.     In  consequence  of 
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the  shallowness  of  the  water  on  the  bar,  navigation  can  only  be 
carried  on  by  vessels  drawing  little  water,  and  they  frequently 
strand  in  the  mud  through  which  they  are  often  literally  made  to 
plough  by  the  force  of  as  many  steam-tugs  as  may  be  required  for 
the  operation.  No  vessel  of  war  can  ascend  the  Mississippi,  in 
consequence  of  the  want  of  water  on  all  the  bars  of  the  difierent 
channels  by  which  it  discharges  itself  into  the  Gulf. 

It  was  about  the  time  of  high  water  that  we  entered ,  and  no 
sandbanks  were  visible.  Drift  timber,  however,  was  seen  in  im- 
mense quantities,  lying  half  exposed  where  there  was  little  current, 
and  for  some  miles  up  the  river  it  literally  lin^d  the  banks. 
Beeds  are  the  pioneers  of  the  land  plants,  and  were  growing 
among  the  water ;  and  for  several  miles  from  the  mouth  nothing 
but  their  withered  stems  was  seen.  It  is  seldom  that  the  tide 
enters  the  Mississippi,  in  consequence  of  its  great  current  of  water, 
but  the  sea  is  now  and  then  driven  over  the  surface  of  the  lowest 

Eart  of  the  delta  when  strong  winds  prevail  from  the  south,  lliis 
as  the  effect  of  preventing  the  growth  of  trees,  as  there  are  no 
varieties  in  the  Southern  States  that  are  not  injured  by  brack- 
ish water.  A  narrow  fringe  of  willows  are  the  first  trees  that 
appear  in  ascending  the  river. 

We  had  scarcely  entered  the  channel  and  got  the  swamp  reeds 
on  both  sides  of  us,  before  some  habitations,  erected  on  piles  of 
wood,  were  passed.  The  difficult  character  of  the  navigation 
renders  the  services  of  a  large  number  of  pilots  necessary,  who 
are  men  of  great  intelligence,  and  who  are  highly  paid.  The 
most  of  them  reside  at  the  western  pass,  or  Belize,  where 
there  is  a  population  of  500  souls.  I  was  informed  that  as 
many  as  twelve  copies  of  one  American  Review  were  subscribed 
for  by  this  small  community.  To  form  gardens  in  this  swampy 
wilderness,  earth  has  been  dug  from  the  banks  and  transported  at 
great  expense.  Not  only  is  the  swamp  inhabited  by  those  engaged 
in  the  navigation  of  the  river,  but  settlers  have  taken  possession  of 
the  extremity  of  the  delta.  Considerable  numbers  of  cattle  were 
browsing  among  the  reeds,  and  at  intervals  the  cottages  of  their 
owners  formed  specks  in  the  dreary  landscape. 

The  manner  m  which  the  formation  of  the  delta  takes  place, 
requires  to  be  borne  in  mind  to  obtain  a  clear  view  of  the  physical 
peculiarities  of  Louisiana.  Before  the  Mississippi  was  settled  b; 
iiluropeans,  it  overflowed  its  banks  every  year  for  more  than  1000 
miles  from  its  mouth.  Its  banks  were  then  covered  by  a  dense 
forest  and  a  thick  undergrowth  of  shrubs.  The  land  is  con- 
siderably higher  along  the  margins  of  the  river  than  it  is  at  a 
short  distance  from  them,  for  the  muddy  water  was  deprived  of  its 
sediment  as  soon  as  it  overflowed  the  banks  and  filtered  towards 
the  interior.  An  annual  layer  of  alluvial  soil  was  thus  added  to 
the  banks,  which  are  raised  above  the  general  level.    The  filtered 
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water  that  reached  the  interior  swamp  found  its  way  to  the  sea  by 
a  channel  of  its  own.  This  action  of  the  river  is  still  seen  in  the 
lower  delta,  where  it  is  not  protected  by  embankments. 

By  glancing  at  the  sketch,  it  is  observed  that  the  delta  termi- 
nates in  a  narrow  tongue  of  land  which  leads  out  the  Mississippi 
far  into  the  Gulf  of  Mexico.  On  entering  one  of  the  channels,  and 
sailing  a  short  way  up  the  river,  the  sea  is  observed  on  both  sides, 
and  we  become  sensible  that  the  river  is  considerably  above  the 
level  of  the  sea.  During  the  time  that  the  Mississippi  is  in  flood, 
the  lower  part  of  its  delta,  where  there  are  no  embankments,  is 
converted  into  a  vast  mouth.  A  thin  sheet  of  water  finds  its  way 
to  the  sea  through  the  reeds  and  coarse  grasses,  which,  as  already 
observed,  arrest  the  earthy  matter  and  raise  the  borders  of  the 
river. 

Near  the  mouths  of  the  different  channels  of  the  Mississippi  it 
is  very  obvious  that  there  can  be  little  difference  in  the  height  of 
the  river  at  the  high  and  at  the  low  season ;  because  the  prox- 
imity of  the  Gulf  prevents  any  accumulation  of  water  taking 
place.  The  difference  betwixt  high  and  low  water  increases  as  we 
ascend  the  river.  It  was  the  low  season  when  I  sailed  up  to  New 
Orleans,  and  the  mud-bank  at  Fort  Jackson,  thirty  miles  from  the 
mouth,  appeared  to  be  only  about  2  feet  in  height,  and,  of  course, 
as  soon  as  the  water  rose  above  this  height,  it  flowed  directly  to- 
wards the  sea,  across  the  neck  of  land.  At  New  Orleans,  110  miles 
from  the  mouth,  the  difference  betwixt  high  and  low  water  is  10 
feet ;  at  Natchez,  30  feet ;  and  at  the  junction  of  the  Ohio,  50  feet. 

The  delta  of  the  Mississippi  is  two  hundred  miles  in  length,  and 
averages  about  seventy-five  in  breadth,  and  its  estimated  area 
is  fifteen  thousand  square  miles.  A  very  small  portion  of  this 
extent  is  capable  of  being  cultivated ;  for  the  interior  is  a  vast 
swamp  covered  with  trees,  whose  tops  only  are  sometimes  visible 
during  the  flood  season.  The  Mississippi  sends  several  channels, 
called  "  Bayous,'*  through  its  delta  m  more  direct  courses  to 
the  sea  than  the  one  it  pursues  itself.  Many  of  these  contain 
little  water  except  during  flood.  The  banks  of  these  subsidiaiy 
channels  are  also  higher  than  the  interior,  and  they  have  been 
formed  by  the  overflowing  of  the  sedimentary  waters  in  a  similar 
manner  to  those  of  the  main  stream.  The  cultivated  land  of 
the  delta  is  entirely  confined  to  the  banks  of  the  river  and  those 
of  its  bayous,  and  rarely  extends  beyond  a  mile  from  the 
channek  And  these  margins  along  the  river  have  only  been 
reclaimed  by  the  formation  of  embankments,  or  "  levies,"  to  pre- 
vent inundations. 

The  physics  of  the  Mississippi  has  formed  the  subject  of  con- 
siderable discusdon  among  American  engineers,  and  some  curious 
results  have  been  elicited.  In  the  first  place,  it  is  necessary  to 
observe,  that  although  the  river  is  only  600  yards  in  breadth 
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at  New  Orleans,  it  is  coDsiderably  more  than  100  feet  in  depth. 
The  bed  of  the  river  at  New  Orleans  is  thus  more  than  100  feet 
below  the  level,  of  the  sea ;  and  as  the  water  on  the  bar  is  scarcely 
20  feet  in  depth,  the  water  in  the  bed  of  the  river  seems  to  flow 
up-hill  towards  the  sea.  It  is  a  peculiarity  of  most  of  the  large 
rivers  in  the  Southern  States,  that  they  scour  out  for  themselves 
very  deep  channels  towards  their  mouth&  The  greater  part  of 
the  river  is  now  embanked  as  far  up  as  St  Louis,  a  distance  of 
1300  miles.  Before  it  was  so,  the  floods  converted  the  delta  into 
a  vast  lake ;  but  since  the  formation  of  the  embankments,  which 
prevent  the  water  from  flowing  into  the  swamp,  it  has  been  found 
that  the  river  does  not  rise  much  higher  in  its  lower  course 
than  it  did  before  the  extension  of  the  levies.  This  is  a  result 
which  was  not  looked  for  by  engineers ;  for  it  was  expected  that 
the  lev^s  would  require  to  be  raised  so  much  higher  below  in 
proportion  as  they  were  extended  up  the  river.  The  greater  body 
of  the  water  being  kept  within  these  levies  during  floods  has 
increased  its  motion,  and  given  it  greater  powers  of  forming  for 
itself  a  deeper  channel,  which  has  had  the  effect  of  rendering  the 
same  height  of  lev^  sufficient  to  prevent  inundation  in  Ae  lower 
parts,  as  was  sufficient  before  the  Mississippi  was  kept  so  much 
within  its  banks  above.  The  bayous  have  also  had  their  chan- 
nel enlarged  by  their  banks  being  protected  by  levdes,  and  they 
also  carry  an  increased  quantity  of  water  to  the  sea  during  floods. 

Before  reaching  Fort  Jackson,  a  belt  of  trees,  perhaps  100  yards 
in  breadth,  occupied  both  banks  along  the  river.  They  oonasted 
of  willows,  elms,  alders,  and  fan  palms,  which  last  were  from  6  to 
10  feet  in  height.  Several  full- sized  and  beautiful  orange-trees, 
heavily  laden  with  fruit,  were  growing  within  the  ramparts  of 
Fort  Jackson.  After  passing  the  Fort,  the  river  is  embanked  on 
both  sides,  and  the  land  is  chiefly  in  the  possession  of  small  pro- 
prietors. There  are  a  good  many  orange-groves  along  the  river : 
the  fruit  was  all  gathered,  but  the  dark-coloured  evergreen  leaves 
relieved  the  wintry  aspect  of  the  scenery.  The  trees  in  the 
swamps  are  all  deciduous,  with  the  exception  of  a  few  live  oaks ; 
and  the  willow  alone  was  putting  forth  its  light  green  leaves. 

For  thirty  miles  above  Fort  Jackson,  small  rice-plantations  are 
very  common  on  both  banks.  And  it  is  worthy  of  observation, 
that  these  settlements  are  comparatively  healthy  for  white  persons, 
who  in  many  cases  cultivated  the  crop  with  their  own  hands. 
The  cultivation  of  the  rice-crop  is  effected  by  a  very  different 
process  from  that  which  is  followed  in  the  tidal  swamps  of 
Carolina. 

The  Mississippi  usually  begins  to  swell  in  the  delta  about  the 
end  of  February,  and  continues  to  rise  till  the  1st  of  June,  from 
which  time  it  again  gradually  subsides.  It  is  thus  in  flood  during 
tlie  hot  season.    A  ditch,  having  a  sluice  on  its  mouth,  is  dug 
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from  the  river  towards  the  swamp.  The  land  immediately  behind 
the  lev^e  being  the  highest,  is  cropped  with  Indian  com  and 
potatoes.  But  at  a  little  distance  from  the  river,  where  the  land 
IS  lower,  and  can  be  flooded,  it  is  laid  out  in  narrow  rice-fields 
parallel  to  the  river,  somewhat  in  the  manner  indicated  in  the 
sketch. 
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These  narrow  strips  of  land  are  banked  all  round,  so  that  they 
can  be  laid  under  water  after  the  rice  is  sown.  The  land  is 
ploughed  in  March,  and  shortly  afterwards  it  is  sown  and  harrow- 
ed. As  soon  as  the  young  plants  appear  above  ground,  the  water 
is  admitted  from  the  river,  for  the  purpose  of  keeping  the  weeds 
in  check.  The  crops  grow  rapidly,  and  the  depth  of  the  water  is 
gradually  increased,  so  as  to  keep  the  tops  of  the  plants  just  above 
it  There  is  a  constant  current  of  water  flowing  from  the  river 
into  the  fields  and  over  the  swamp,  so  that  there  is  no  stagnation, 
and  the  fields  are  not  laid  dry  till  the  crop  is  ready  to  cut.  The  only 
labour  that  is  bestowed  in  the  culture  of  the  crop  is  to  pull  up  by 
hand  the  weeds,  which  are  mostlv  grasses ;  and  this  operation  is 
effected  by  men  going  into  the  fields  knee-deep  in  water.  The 
produce  varies  from  SO  to  60  bushels  of  rice  in  the  husk ;  it  is 
separated  from  the  straw  by  the  treading  of  horses.  The  quality 
of  the  Louisiana  rice  grown  on  these  small  farmd  is  inferior  to  the 
Carolina,  as  much  less  skilful  management  is  bestowed  upon  its 
culture. 

These  small  properties  under  rice-culture  furnish  some  import- 
ant features  in  connection  with  the  labour  question ;  for  this  cluster 
of  white  settlers  on  the  lower  delta  of  the  Mississippi,  indicates  that 
it  is  not  so  much  the  mere  feeling  of  the  degradation  of  free  la- 
bour that  prevents  the  whites  being  more  engaged  in  agricultural 
operations,  but  rather  that  the  culture  of  sugar  does  not  afford  a 
field  for  them.  Two  causes,  perhaps,  conspire  to  produce  this  re- 
sult :  first,  the  more  unhealtny  nature  of  the  sugar-fields ;  and, 
second,  free  labour  cannot  compete  with  the  organisation  of  slave 
labour  in  the  manufacture  of  sugar.  At  the  present  time,  how- 
ever, there  is  rather  a  tendency  for  these  small  rice-plantations 
being  absorbed  into  sugar-plantations,  and  cultivated  by  slave 
labour. 

Notwithstanding  the  swampy  nature  of  the  country  at  the  mouth 
of  the  Mississippi,  as  already  observed,  it  is  more  healthy  to  the 
white  inhabitants  than  any  other  part  of  the  delta.  The  small 
rice-plantations^  even  in  the  lower  parts  of  the  river,  are  more  salu- 
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brious  than  the  sugar  and  cotton  plantations  which  are  under  dry 
culture.  Indeed,  in  hot  countries,  it  seems  to  be  the  universal  ex- 
perience that  the  cleaning  and  cultivating  of  rich  alluvial  lands 
render  these  countries  more  unhealthy  than  they  were  when  covered 
with  the  natural  vegetation.  The  swamps  of  the  Mississippi,  Sa- 
vannah, and  all  the  other  southern  rivers,  as  well  as  the  interior 
swamps,  such  as  in  the  Carolinas,*  were  not  unhealthy  in  their  na- 
tural state ;  they  have  only  become  so  since  they  were  brought 
under  cultivation. 

The  most  satisfactory  theory  of  malaria,  is  that  which  has  been 
proposed  by  Liebig  in  his  brilliant  chapters  on putref action,  fermen- 
tation,  and  decay.  The  miasmata^  which  produce  the  various  ende- 
mic diseases,  are  ingeniously  supposed  to  exert  their  virulent  influ- 
ence on  the  human  body,  by  entering  the  system  as  gases,  and  act- 
ing on  its  fluids  as  a  species  of  ferment  The  decomposition  of 
animal  and  vegetable  substances  assumes,  under  certain  condi- 
tions, very  difierent  characters,  and  gives  rise  to  very  difierent  pro- 
ducts, which  may  or  may  not  have  a  prejudicial  influence  on  the  sys- 
tem. It  has  been  generally  taken  for  granted,  that  marshy  grounds 
are  necessarily  more  unhealthy  than  dry,  and  it  has  been  forgotten 
that  numerous  exceptions  to  the  rule  are  found  in  all  countries.  The 
exceptions,  however,  appear  to  be  all  connected  by  one  principle. 

Some  years  ago,  I  pointed  out  that  it  was  a  well-understood  fact 
in  Scotland,  when  some  of  its  inhabitants  were  very  subject  to  ague, 
that  wet  clay  soils  produced  that  disease,  while  wet  peaty  soils  did 
not.  The  character  of  the  decomposition  of  the  vegetable  matter 
taking  place  on  clay  and  on  peaty  soils  being  different,  the  ema- 
nations which  arise  from  the  former  seem  to  have  a  deleterious 
influence  on  the  human  system,  while  the  latter  are  quite  innocu- 
ous. Indeed,  our  peat-mosses  in  Scotland  have  decided  antiseptic 
properties,  which  no  doubt  serve  to  retard  decomposition,  and  the 
products  of  decay  are  quite  peculiar.  Among  these  peculiar  pro- 
ducts, the  vegetable  extract  that  imparts  the  dark-brown  colour  to 
many  of  our  Highland  rivers  is  well  known.  Now,  it  is  rather 
curious  that  all  the  swampy  districts  which  are  healthy  in  the 
Southern  States  are  characterised  by  the  water  being  coloured  by 
this  vegetable  extract.  In  the  Great  Dismal  Swamp  of  Caroliua, 
Sir  Charles  Lyell  says,  "  the  water  is  transparent,  though  tinged, 
by  a  pale  brown  colour,*  like  that  of  our  peat-mosses.^'f  it  appears 

*  It  18  to  be  remarked  that  the  climate,  in  the  interior  of  the  swamps,  is  far  from 
being  unhealthy.  Lumber-men  who  spend  great  portions  of  the  year  in  it,  cutting 
shingles  and  staves,  testify  to  the  general  salubrity  of  the  air  and  water.  The  opin- 
ion prevails  among  them,  that  the  quantity  of  pine  (!)  and  other  resinous  trees  that 
grow  there,  impart  a  balsamic  property  to  the  water,  and  impregnate  the  air  with  a 
healthy  resinous  fragrance,  which  causes  it  to  be  an  exception  to  the  usual  rule  of 
the  unhealthiness  of  swampy  land. — l>red,  a  TaU  of  the  Oreat  Dismal  Swamp,  By 
MrB  Stowb. 

t  Ltbll's  Travelt  in  NorUi  America^  vol.  i.  p.  147. 
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that  all  the  water  in  the  swamps  of  the  Sonthem  States  is  of  the 
same  character,  and  it  is  very  probable  that  the  fact  of  its  being  so 
is  indicative  of  the  vegetable  accumulations  from  which  it  proceeds 
undeigoing  that  species  of  decay  which  is  not  an  unhealthy  one. 

Dr  Hooker,  in  his  Himalayan  Journals,  writes:  "The  climate 
of  Chattuc  is  excessively  damp  and  hot  throughout  the  year,  but 
though  sunk  amid  interminable  swamps,  the  place  is  perfectly 
healthy.  Such,  indeed,  is  the  character  of  the  climate  through- 
out the  Jheels,  where  fevers  and  agues  are  rare ;  and  though  no 
situations  can  appear  more  malarious  to  the  common  observer  than 
Silhet  and  Cachar,  they  are  in  fact  eminently  salubrious.  These 
facts  admit  of  no  explanation  in  the  present  state  of  our  knowledge 
of  endemic  diseases.  Much  may  be  attributed  to  the  amount  and 
purity  (?)  of  the  water,  the  equability  of  the  climate,  the  absence 
of  forests,  and  of  sudden  changes  from  wet  to  dry ;  but  such  facts 
afford  no  satisfactory  explanation.  The  water,  as  I  have  above 
said,  is  of  a  rich  chestnuiirown  in  the  narrow  creeks  of  the  Jheels, 
and  is  golden-yellow  by  transmitted  light,  owing,  no  doubt,  as  in 
bog  water,  and  that  of  dunghills,  to  a  vegetable  extract,  and  pro- 
bably the  presence  of  carbonetted  hydrogen." 

The  climate  of  the  southern  states  of  America  is  in  every  way 
the  opposite  of  that  of  the  Jheels,  for  it  is  anything  but  equable ; 
forests  abound,  and  the  changes  from  wet  to  dry  are  great  and  sud- 
den. The  only  conditions  that  seem  to  be  common  to  the  healthy 
swamps  of  America  and  of  India  are  large  accumvlations  of  vege- 
table matter,  resembling  our  peat-mosses,  and  the  presence  of  this 
brown-coloured  water.  Modem  geologists  have  been  too  hasty  in 
assuming,  that  the  high  temperature  of  the  summers  on  the  bor- 
ders of  the  tropics  is  sufficient  to  prevent  the  accumulation  of  vege- 
table matter,  such  as  is  the  case  in  higher  latitudes  where  the  natu- 
ral vegetation  in  moist  situations  of  one  year  does  not  rot  away 
during  the  next.  Sir  C.  Lyell  supposes  the  shade  of  trees  is  essen- 
tial to  the  accumulation  of  vegetable  matter  in  so  low  a  latitude, 
34^,  as  that  of  the  Dismal  Swamp,  where  there  is  a  deposit  of  peat 
from  10  to  15  feet  in  thickness.  But  according  to  Dr  Hooker,  ac- 
cumulation takes  place  in  the  Jheels,  which  are  on  the  borders  of, 
and  even  within  the  tropics,  where  there  are  no  trees.  In  another 
part  of  his  "  Journals"  he  writes :  **  The  soil,  which  is  sandy  along 
the  Burrampooter,  is  more  muddy  and  clayey  in  the  centre  of 
the  Jheels,  with  immense  spongy  accumulations  of  vegetable 
matter  in  the  marshes,  through  which  we  poked  the  boat-staves 
without  finding  bottom ;  they  were  for  the  most  part  formed  of 
decomposed  grass-roots,  with  occasionally  leaves,  but  no  quantity 
of  moss  or  woody  plants.""  In  fact,  it  appears  that  these  accu- 
mulations of  vegetable  matter  which  impart  the  peculiar  tinge  to 
the  water  in  the  Jheels,  have  as  close  a  resemblance  to  our  peat* 
mosses  as  the  different  climatic  conditions  admit  o£    The  decaying 
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process  is  axrested  in  both  cases,  and  hence  it  is  probable  that 
this  circumstance  is  the  cause  of  the  Jheels,  as  well  as  swamps  of 
the  Southern  States  in  their  natural  condition,  like  our  peaty 
districts,  being  comparatively  healthy. 

But  the  cultivation  of  damp  soil,  by  which  it  is  exposed  to  the 
atmospheric  influences  of  a  hot  climate,  invariably  gives  rise  to 
malaria.  Even  the  first  effect  of  draining  marshy  grounds  is  to 
render  them  less  salubrious  than  they  were  in  their  natural  state. 
For  this  reason  the  Campagna  in  Italy  became  much  more  un- 
healthy, as  Dv  Arnold  states  in  his  i2oman  History^  after  its 
drainage.  As  already  observed,  the  sugar  and  cotton  plantations 
in  the  bottom  lands  of  the  Mississippi,  are  less  healthy  than  the 
undrained  swampy  lands  in  lower  parts  of  the  delta.  The  malaria 
of  the  rice-fields  of  Italy,  and  of  the  tidal  swamp  of  Carolina,  is  of 
a  very  deadly  character.  The  practice  adopted  in  these  parts  of 
laying  the  fields  dry  at  intervals  during  summer  and  autumn,  and 
exposing  them  in  a  moist  state  to  the  sun,  seems  to  favour  the 
production  of  deleterious  exhalationa  But  as  Captain  Smith, 
when  referring  to  the  experience  of  India,  very  properly  contends, 
in  his  excellent  work  on  Italian  Irrigation,  there  is  nothing 
deleterious  in  the  mere  culture  of  rice,  but  in  the  mode  in  which 
the  irrigation  is  managed.  Where  there  is  no  stagnation  of 
water  the  rice-fields  are  not  unhealthy.  This  opinion,  I  may  here 
remark,  is  confirmed  by  the  fact  that  the  noe-grounds  at  the 
mouth  of  the  Mississippi,  on  which  the  water  is  not  allowed  to 
stagnate,  are  more  healthy  to  the  whites  than  the  sugar  and 
cotton  plantations  on  the  rich  alluvial  lands. 

As  we  sailed  up  the  river  the  air  was  cold,  and  at  night  became 
quite  frosty.  Next  morning,  when  we  landed  at  New  Orle^ms, 
the  hoar-frost  was  lying  white  on  the  wharves.  During  the  day, 
however,  the  sun  shone  out  with  great  brilliancy,  and  the  tempe- 
rature was  pleasant  and  bracing.  The  wintry  aspect  of  vegeta- 
tion in  the  swamps  of  the  Mississippi,  and  the  dingy  houses  of  the 
Crescent  city,  do  not  impress  one  at  this  season  very  favourably, 
after  having  left  so  lately  gay  Havannah  and  its  lovely  neighbour- 
hood. The  wharf  extends  for  two  miles  along  the  eastern  bank, 
and  the  immense  area  that  is  covered  with  cotton  bales  exhibits 
the  enormous  interests  connected  with  the  staple  produce  of  the 
South.  A  fleet  of  steamers  painted  white,  and  having  double 
funnels,  line  the  landing.  It  is  estimated  that  there  are  now  1500 
steamers  on  the  Mississippi  and  its  tributaries. 

The  cotton  crop  begins  to  arrive  at  New  Orleans  in  the  early 
part  of  August.  The  business  season  then  commence^  and  from 
20,000  to  30,000  white  labourers  are  attracted  from  the  Northern 
States  by  high  rates  of  wages.  The  cotton  continues  to  arrive  at 
the  city  till  the  beginning  of  summer,  when  the  fluctuating  popu- 
lation again  return  to  the  North,  where  the  climate  is  more  salu- 
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brious.  Yellow  fever  makes  its  appearance  almost  every  summer 
at  New  Orleans,  and  commits  great  ravages  among  those  who  are 
not  natives  of  Louisiana.  The  last  severe  visitation  of  this  pesti- 
lence occurred  in  1853.  According  to  Dr  Bennet  Dowler,  the 
population  of  the  city  was  150,000  when  the  epidemic  broke  out 
in  June,  but  30,000  fled  to  the  country,  and  up  to  the  1st  of  No- 
vember the  aggregate  mortality  from  yellow  fever  was  8451  deaths. 
At  no  former  period  did  the  malacly  spread  so  much  over  the 
country  as  in  that  year ;  for  all  the  small  towns  in  Louisiana  and 
Mississippi  suffered.  If  cleanliness  would  assist  in  mitigating  the 
ravages  of  this  fearful  pestilence,  as  it  certainly  does  in  other 
epidemics,  the  city  authorities  are  blamable  for  the  filthy  state 
of  the  streets.  The  sewers  are  open,  and  the  putrid  exhalations 
are  very  offensive  even  at  this  cold  season :  this  state  of  things  is 
the  more  inexcusable,  as  an  abundant  supply  of  pure  water  might  be 
easily  raised  from  the  Mississippi,  even  when  the  river  is  low,  to 
sweep  the  filth  of  the  streets  towards  the  swamp. 

I  put  up  at  the  St  Charles  Hotel,  one  of  the  finest  establish- 
ments in  the  United  States.  About  one  thousand  visitors  can  be 
accommodated ;  but  I  found  all  the  rooms  engaged  when  I 
arrived  in  the  morning.  A  large  number  of  departures  soon  put 
me  in  possession  of  a  good  bedroom.  The  bells  are  all  rung  by 
electricity ;  by  slightly  pressing  a  small  knob  with  the  thumb,  the 
number  of  the  bedroom  is  made  known  in  the  office  below.  The 
most  of  the  waiters  are  Irish,  and  no  coloured  servants  are  em- 
ployed. Considerable  difficulties  are  found  to  arise  in  hiring  in 
so  many  slaves,  and  it  would  require  too  large  a  capital  for  the 
hotel  proprietors  to  own  them.  White  servants  are  therefore 
employed  in  the  large  establishments  in  the  south.  The  chamber- 
maids are  also  nearly  all  Irish,  and  I  was  assured  that  they  are 
singularly  trustworthy  and  virtuous  in  the  midst  of  the  many  temp- 
tations to  which  they  are  exposed. 

To-day,  by  a  rather  curious  coincidence,  I  met  a  gentleman 
very  unexpectedly  about  whom  I  had  formerly  made  inquiries. 
When  at  Charleston  I  was  interested  with  some  essays  on  South- 
em  agriculture  that  appeared  in  the  newspapers,  but  could  not 
then  Team  anything  of  the  designation  of  their  author.  I  had 
taken  down  his  name  in  my  note-book  with  the  intention  of  in- 
quiring after  him  when  I  got  to  the  South-western  States,  for  his 
writ'mgs  reminded  me  more  of  Gate's  than  any  that  I  ever  read. 
One  can  therefore  imagine  my  surprise  when  a  few  minutes'  con- 
versation with  the  stranger  on  my  right  hand  at  the  breakfast- 
table,  the  first  morning  that  I  landed  from  Havannah,  made  me 
aware  he  was  the  gentleman  I  was  so  anxious  to  see.  The  mak- 
ing of  his  acquaintance  was  quite  a  hit ;  he  was  a  Scotchman,  and 
hs^  been  in  the  country  for  upwards  of  twenty  years.  Among  all 
the  parties  to  whom  I  had  introductions  in  the  United  States,  on 
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none,  somebow  or  other,  did  I  consider  I  had  so  great  a  claim  for 
attention  as  upon  the  one  whom  I  had  thus  luckily  fallen  in 
with.  He  resided  in  the  neighbourhood  of  Natchez,  where  I  had 
introductions  to  some  large  planters  who  happened  to  be  from 
home,  so  i  afterwards  gkwlly  availed  myself  of  my  countryman's 
hospitality. 

The  New  Orleans  newspapers  contained  advertisements  almost 
every  day  of  sales  of  slaves  to  take  place  in  town  or  country.  I 
devoted  one  forenoon  to  see  if  there  were  anything  doing  in  this 
business.  No  slaves  were  advertised  to  be  sold  in  town  in  the 
morning  papers  of  that  day ;  but,  on  going  into  the  rotunda  of 
the  St  Louis  hotel,  I  saw  a  group  of  about  twenty  slaves — men, 
women,  and  children — seated  on  a  low  bench  in  front  of  the  stall 
of  an  auctioneer,  who  was  then  selling  some  town  property.  While 
the  sale  was  going  on  I  walked  about  in  the  elegant  building, 
which  also  serves  as  a  bar-room  to  the  hotel  It  is  perfectly  cir- 
cular within ;  and  its  domed  roof,  60  feet  in  height,  beautifully 
painted,  is  supported  by  Corinthian  columns  around  the  sides, 
where  auctioneers'  stalls  are  raised  about  four  feet  from  the 
ground.  The  bar,  having  a  fine  marble  counter,  occupies  about 
one-third  of  the  side-space.  The  transition  from  selling  one  kind 
of  property  to  the  other  was  sudden.  The  first  slave  sold  was 
put  up  for  sale  standing  on  the  platform  beside  the  auctioneer, 
and  the  bidding  soon  went  on  very  rapidly  among  a  crowd  of 
about  a  hundred  persons.  This  slave  was  a  stout  young  mulatto, 
so  well  dressed,  and  with  so  little  of  the  appearance  of  a  slave  about 
him,  that  I  was  looking  for  the  object  of  this  active  competition 
among  those  who  sate  below.  He  was  at  length  knocked  down 
at  1300  dollars  (.£'265),  after  which  he  stepped  oif  the  plat- 
form. The  next  put  up  was  a  young  woman,  whose  qualifica- 
tions were  well  rehearsed  as  being  a  good  cook,  could  speak 
French  and  English:  she  sold  for  1130  dollars.  Two  other 
household  servants  at  900  each,  one  of  whom  could  speak 
English,  French,  and  German.  A  man  and  wife,  who  were  put 
up  as  field-hands,  brought  1900  dollars.  An  old  woman  sold 
at  340  dollars.  She  was  the  only  slave  who  appeared  to  be 
much  concerned  about  this  strange  scene,  for  she  began  to  weep 
when  the  bidding  slackened.  The  rest  of  the  slaves  were  not 
sold,  as  the  prices  were  deemed  too  low.  However,  the  auc- 
tioneer, a  Frenchman,  did  his  part  with  great  energy.  He  spoke 
alternately  in  French  and  English.  Often  would  he  seize  the 
^'  boys "  by  the  arm  and  maintain  that  '^  such  strong  chunky 
field-hands  "  were  going  far  below  their  value.  Among  the  slavea 
gathered  together  for  sale  was  a  fair  mulatto  boy,  about  seven  or 
eight  years  of  age,  neatly  dressed  in  green  pants,  brown  surtout, 
aud  white  hat,  with  a  band  of  crape  around  it  Altogether  he  seemed 
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quite  a  little  gentleman,  and  as  he  romped  about  during  the  sale 
he  appeared  quite  happy  amid  all  that  was  going  on.  His  mother 
and  the  other  slaves  who  were  not  sold  were  ordered  to  go  away 
to  the  '*  office  "  of  the  auctioneer,  and  the  little  fellow  danced 
around  her  as  merrily  as  if  he  had  been  at  school. 

February  17,  1855. — I  left  New  Orleans  to-night  in  one  of 
the  first-class  steamers  for  Natchez.  There  were  120  passengers 
on  board,  but  this  number  made  no  appearance  of  crowding  in  the 
large  saloon,  which  extended  nearly  the  whole  length  of  the  ves- 
sel. The  berths  were  large  and  airy,  and  an  amount  of  comfort 
was  afforded  that  we  never  look  for  in  a  steamer  at  home.  The 
sumptuous  and  prodigal  repasts  which  were  laid  out  at  the  differ- 
ent meals  were  quite  astonishing.  The  most  of  the  Southerners  with 
whom  I  came  in  contact  were  polite  and  well-informed;  and  among 
this  class  the  use  of  tobacco  or  spirits  is  not  nearly  so  prevalent  as 
is  commonly  believed. 

The  scenery  on  the  lower  Mississippi  is  very  poor,  especially  in 
winter,  when  vegetation  is  almost  as  dead  as  it  is  at  the  same  sea* 
son  in  our  own  northern  climate.  There  is  exceedingly  little 
variety  in  the  aspect  of  the  country.  The  forest  is  mostly  all  cut 
down  along  the  banks  of  the  river ;  while  tall  trees,  having  an 
immense  quantity  of  moss,  of  a  dull-grey  colour,  hanging  from 
every  branch,  occupy  the  swamps  in  the  background.  The  culti- 
vated land  along  the  margins  of  the  river  varies  from  half  a-mile  to 
a  mile  in  breadth.  The  water  being  still  low,  the  steep  mud-banks 
gradually  became  higher  as  we  ascended  the  stream;  but  we 
obtained  almost  a  bird's-eye  view  of  the  country  by  going  up  into 
the  look-out  house  of  the  steamer,  which  was  60  feet  above  the 
surface  of  the  water. 

The  plantations  are  almost  exclusively  devoted  to  the  culture  of 
sugar-cane  as  far  up  as  the  31st  degree  of  latitude.  After  this 
cotton  plantations  begin  to  take  the  place  of  sugar,  and  in  their 
turn  occupy  both  sides  of  the  river  as  far  as  the  northern  parts  of 
Tennessee. 

On  the  evening  of  the  following  day  after  leaving  New  Orleans, 
we  reached  Natchez,  a  distance  of  284  miles  by  water.  This  was 
accomplished  in  24  hours,  though  a  number  of  stoppages  were 
made  to  take  on  board  or  land  goods  and  passengers.  The  driv- 
ing-wheels were  44  feet  in  diameter,  and  propelled  by  two  high- 
pressure  engines,  reckoned  at  850  horse-power  each.  A  speed  of 
17  miles  an  hour  against  the  current  was  sometimes  attained. 

Above  New  Orleans  I  saw  no  wharves  at  any  of  the  small  towns 
on  the  river,  as  the  soft  mud-banks  almost  everywhere  afford  faci- 
lities for  the  steamers  landing.  The  produce  of  the  plantations  on 
the  river  is  therefore  shipped  from  the  levies — ^a  circumstance 
which  is  of  great  importance,  as  all  land-carriage  is  dispensed  with. 
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It  was  dark  when  we  reached  Natchez,  and  a  considerable  quan- 
tity of  rain  had  just  fallen,  which  rendered  the  mud-banks  very 
slippery — ^so  much  so,  that  it  was  with  the  utmost  diflSculty  that  I 
scrambled  up  to  the  conveyance  that  was  waiting  to  take  passengers 
to  the  hotel. 

At  Natchez  the  features  of  the  country  are  much  changed.  At 
Baton  Bouge,  129  miles  above  New  Orleans,  the  east  or  left  bank 
of  the  river  is  about  25  feet  higher  than  the  recent  alluvial  deposit, 
and  belongs  to  a  different  geological  formation.  This  formation 
consists  of  a  compact  silicious  clay,  containing  fresh-water  shells  of 
the  same  species  as  those  which  are  still  living.  The  raised  land 
at  Baton  Kouge  is  the  first  appearance  on  the  Mississippi  of  the 
vast  plain  or  table-land  that  stretches  towards  the  Lakes,  with  an 
easy  ascent  of  less  on  an  average  than  one  foot  to  a  mile.  At 
Natchez  this  formation  rises  about  250  feet  above  the  river,  and 
forms,  from  being  undermined  by  the  river,  a  precipitous  bank  of 
that  height,  while  the  west  bank  is  low,  and  the  plantations  are 
protected  by  levies.    The  figure  will  show  this  more  clearly. 
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The  top  of  the  high  bluff  or  bank  at  Natchez  commands  a  view 
of  the  windings  of  the  Mississippi,  which  is  soon  lost  amid  the 
immense  cedar-swamp  that  stretches  towards  the  west  Here  the 
river  appeared  narrower  than  at  any  other  place  I  had  seen  it. 
Its  breadth  did  not  seem  to  be  more  than  500  yards,  but  its  depth 
is  considerably  above  100  feet,  and  the  current  is  rapid. 

The  high  table-land  forming  the  precipitous  bank  at  Natchez 
is  broken  in  the  vicinity  of  the  river,  as  in  other  northern  States, 
into  a  series  of  rounded  eminences,  by  the  action  of  the  streams 
from  the  interior  of  the  State.  Th&^face  of  the  country,  from  this 
cause,  is  somewhat  irregular  in  the  neighbourhood  of  Natchez,  but 
it  soon  becomes  less  so  a  few  miles  inland. 

Natchez  is  the  capital  and  principal  city  of  the  State  of  Missis- 
sippi, but  it  does  not  contam  a  population  of  more  than  6000 
souls.  The  houses  are  mostly  built  of  red  brick,  and  the  streets 
are  wide  and  planted  with  trees  along  the  side-walks.  Numerous 
fine  villas  are  seen  in  the  suburbs,  and  some  of  them  have  flower* 
gardens  with  statuary.  I  believe  there  is  as  refined  society  to  be 
found  in  Natchez  as  in  any  other  part  of  the  United  Statea  The 
American  system  of  slavery  is  by  no  means  favourable,  however, 
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to  ihe  growth  of  the  inland  towns.  In  fact,  the  poorer  part  of  the 
white  population  in  such  towns  as  Natchez,  and  Baton  Rouge  in  the 
South,  are  placed  in  anything  but  a  favourable  position.  Num- 
bers of  idlers  are  to  be  met  with  in  all  these  towns.  The  chief 
frequenters  of  the  best  hotel  in  Natchez  were  low  drunken  fellows; 
and  though  the  accommodation  was  very  middling,  the  chaiges 
were  as  high  as  at  the  St  Nicholas  in  New  York. 

The  overseers  of  the  plantations  are  selected  from  the  lower 
grade  of  whites,  and  they  are  looked  down  upon  by  the  best  so- 
ciety of  the  South.  An  overseer  has  often  a  large  amount  of 
power  delegated  to  him.  I  was  told  that  some  successful  planters 
who  hold  several  estates  in  this  neighbourhood,  make  it  a  rule  to 
change  their  overseers  every  year,  on  the  principle  that  two  yeai*s' 
service  is  sure  to  spoil  him.  This  necessity  must  no  doubt  aggra- 
vate the  condition  of  the  slave,  for  it  is  very  generally  allowed  that 
the  negroes  are  much  better  cared  for  under  the  eye  of  a  master 
than  of  an  overseer,  especially  when  the  connection  of  the  latter  is 
in  general  so  temporary.  The  cultivation  of  cotton  and  its  pre- 
paration for  market  are  comparatively  simple  processes,  and  capi- 
talists find  a  profitable  investment  in  cotton  estates,  even  when 
they  are  managed  by  overseers.  But  it  is  found  more  difficult  to 
manage  a  sugar-plantation  in  the  Southern  States,  and  for  this 
reason, — a  sugar-plantation  can  seldom  be  profitable,  unless  the 
planter  resides  upon  it  and  superintends  it  himself. 

The  same  formation  that  is  found  in  the  blufis  at  Natchez  ex- 
tends for  upwards  of  twelve  miles  to  the  east  of  the  Mississippi,  and 
the  surface-soil  over  this  region  is  one  of  the  finest  for  the  growth 
of  upland  cotton  in  the  Southern  States.  It  is  upwards  of  one 
hundred  and  fifty  miles  from  north  to  south,  and  was  originally 
covered  by  a  magnificent  forest  of  hard-wood.  The  soil  is  natu- 
rally very  fertile,  consisting  of  a  friable  vegetable  mould,  from  a 
foot  to  a  foot  and  a-half  in  depth.  Indeed,  it  is  one  of  the  richest 
and  most  easily  cultivated  soils  that  I  ever  saw. 

Hich  as  these  upland  soils  are  when  first  broken  up,  they  are 
subjected  to  certain  deteriorating  agencies  which  we  hardly  know 
anything  of  at  home.  This  does  not  arise  merely  from  the  ex- 
hausting system  of  culture  that  is  followed,  but  also  from  other 
circumstances.  As  was  formerly  mentioned,  the  subsoil  is  a  com- 
pact sandy  clay,  which  does  not  crack  with  drought,  and  is  little 
pervious  to  air  or  water,  and  for  this  reason,  perhaps,  it  is  not 
genial  to  vegetation.  Now  it  must  be  remembered  that  the  most 
of  the  rain  in  this  region  falls  in  heavy  thunder-showers ;  indeed, 
firom  three  to  four  inches  of  rain  sometimes  fall  in  one  prolongea 
thunderstorm.  The  beautiful  surface-soil  is  rendered  loose  and 
free  by  cultivation,  and  these  deluges  of  rain  surcharge  it  with 
water  which  cannot  descend  into  the  subsoil.      At  length  the 
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water  bursts  in  torrents  down  the  slopes^  and  carries  large  Quanti- 
ties of  the  earth  with  it  into  the  streams,  and  thence  to  the  Missis- 
sippi. Thus  the  land  would  suffer  more  waste  under  fallow  than 
under  crop,  for  vegetation  assists  in  checking  the  destruction. 
From  Natchez  to  Washington,  a  distance  of  six  miles  due  east- 
ward, the  most  of  the  country  is  irregular,  and  all  the  sloping 
land  is  ruined,  for  the  fine  soil  has  been  as  completely  carried 
away  by  washing,  as  if  it  had  been  dissolved.  Little  remained 
but  the  subsoil,  which  is  almost  as  unproductive  as  the  pine- 
barrens  of  Carolina. 

Almost  everywhere  in  America  the  quality  of  the  soil  is  indi- 
cated by  the  kinds  of  trees  which  grow  upon  it.  The  first  settlers 
found  these  uplands  covered  with  a  magoificent  forest,  consisting 
of  liquid-amber,  elm,  ash,  white  and  red  oak,  cherry,  magnolia, 
mulberry,  and  the  wild  grape,  as  well  as  now  and  then  a  solitary 
pine.  The  greater  part  of  this  fine  forest  is  cleared  away,  and 
the  land  is  now  under  cotton  cultivation,  or  abandoned  as  ex- 
hausted. Here  and  there,  however,  a  patch  of  the  original  forest 
is  to  be  seen  to  attest  its  former  grandeur.  When  the  land  is 
first  cleared,  and  the  brushwood  burned,  the  stumps  are  allowed 
to  stand  until  they  moulder  by  natural  decay.  By  the  'slightest 
scratching  with  the  plough,  this  virgin  soil  has  in  many  instances 
been  taxed  with  from  fifteen  to  twenty  crops  of  Indian-corn  or  cotton 
in  succession. 

Not  only  is  the  exhaustion  of  these  soils  exhibited  in  the  in- 
ability of  tiie  land  to  produce  cotton  or  Indian-corn,  but  the  oak, 
the  magnolia,  and  the  other  broad-leaved  trees  that  flourish  on 
these  soils  in  their  natural  state,  no  longer  find  those  conditions 
which  are  favourable  to  their  growth.  It  is  a  curious  fact,  that  if 
the  primeval  forest  is  cut  down,  and  the  soil  is  not  wasted  by 
washing  or  cropping,  the  same  trees  will  again  spring  up  and 
occupy  the  ground.  But  it  is  still  more  curious,  that  totally  dif- 
ferent trees  make  their  appearance  in  all  cases  in  which  the  land 
has  been  exhausted  by  tillage,  and  afterwards  abandoned  to  nature. 
In  the  latter  case  the  pine  and  crab-oak  alone  occupy  the  ground. 
These  facts  are  directly  opposed  to  Decandolle's  theory  of  rotation 
of  crops.  The  substitution  of  the  pine  for  the  oak  and  magnolia 
in  the  exhausted  soils  of  the  Natchez  uplands  is  evidently  owing 
to  the  altered  physical  condition  of  the  soil. 

Horticultural  experience  favours  this  view  of  the  matter.  Fruit- 
trees  do  not  thrive  well  on  those  exhausted  soils,  and  this  cannot 
be  ascribed  to  mere  sterility,  for  the  apple-tree  flourishes  and  pro- 
duces abundance  of  fruit  on  the  granitic  gravels  of  New  England, 
which  would  certainly  be  too  poor  for  cotton,  though  the  climate 
there  had  been  as  favourable  as  in  Mississippi  State.  It  is  pro- 
bable that  the  ungenial  nature  of  the  subsoil,  arising  from  its 
close  and  compact  nature,  cannot  maintain  the  magnolia  and 
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peach  in  healthy  growth,  both  of  which  must  send  their  roots  into  a 
medium  capable  of  supplying  them  with  sufficient  moisture  during 
the  torrid  heat  of  summer.  I  was  informed  that  neither  the  peach 
nor  any  other  fruit-tree  would  thrive  on  the  exhausted  soils,  how- 
ever well  they  were  manured,  unless  the  ground  was  cultivated  by 
the  plough  or  the  spade.  If  the  cultivation  is  neglected,  many  of 
the  leaves  drop  off  during  dry  weather ;  and  in  no  long  time  after 
the  rains  again  set  in,  the  fruit  becomes  quite  dropsical,  and  falls 
off  too.  The  same  kinds  of  fruit-trees  do  well  on  unexhausted 
ground  without  any  cultivation  or  manure.  These  facts  all  point 
to  the  view  that  I  have  already  expressed — that  in  these  instances 
it  is  the  physical  condition  of  the  soils  wbich  determines  the  par- 
ticular kinds  of  trees  that  flourish  on  exhausted  and  on  unexhausted 
soils.  The  pine,  it  is  probable,  evaporates  less  water  than  the 
broad-leaved  trees,  and  it  can  therefore  thrive  in  dry  sandy  soils, 
where  other  trees  cannot.  Sir  Humphry  Davy,  I  think,  says  in 
some  of  his  lectures  on  agricultural  chemistry,  that  plants  with 
fflossy  leaves  do  not  evaporate  so  much  water  as  others.  Is  it 
because  the  thick  glossy  leaves  of  the  live  oak  evaporate  little  mois- 
ture that  we  find  this  the  only  hard-wood  tree  that  grows,  beside 
the  long-leaved  pine,  on  the  dry  sands  of  the  pine- barrens  ? 
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By  Robert  Scott  Burn,  Author  of  "  Land  Drainage :  its  Projects 
and  Prospects,"  &c.  &o. 

Agriculturists  live  in  stirring  times.  No  sooner  is  their  atten- 
tion directed  to  one  innovation,  and  through  the  effects  of  successful 
practice  they  are  brought  to  confess  that  ''  there  is  something  in 
It/'  than  another  is  presented  to  them  of  a  still  more  startling 
character,  drawing  more  copiously  than  before  on  their  powers  of 
credence ;  giving  a  more  painful  shock  to  the  prejudices  of  the 
'^  slow,^'  and  a  more  decided  impetus  to  the  progressive  faculty  of 
the  go-ahead  farmer.  A  few  years  ago,  through  a  variety  of 
causes,  an  impetus  was  given  to  the  question  of  machine-reaping, 
which  has  had,  and  still  has,  a  potent  effect  in  bringing  this  desi- 
deratum in  field-practice  nearer  to  perfection.  And  now  that^  the 
aid  of  our  machinists  and  practical  agriculturists  has  brought  it  to 
a  point  which,  despite  a  few  mechanical  diflScul  ties— these  in  pro- 
cess of  time  being  doubtless  fully  overcome — renders  it  entitled  to 
be  reckoned  as  a  thing  accomplished,  thinking  men  are  pun- 
fully  pondering  over  a  problem  possessing  still  greater  difficulties, 
but  yet  holding  out  a  more  splendid  prize,  than  that  to  which  we 
have  just  alluded.    This  great  problem  is  ''  steam  cultured'    In 
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full  yievir  of  tEe  wondrous  aid  which  the  power  of  steam  has 
afforded  us  in  our  mills,  on  our  railways,  and  alike  on  the  placid 
lake  or  restless  ocean,  not  to  note  the  little  which  it  has  given  to 
us  OD  our  farms — ^though  that  little  is  very  good — we  can  have 
no  difficulty  in  believing  that  in  this  latter  department  it  is  capable 
of  performing  great  things.  Steam  has  as  yet  done  but  little 
for  our  soil ;  we  have  only  witnessed  the  playful  s^opings  and 
graspings,  as  it  were,  of  its  infant  strength,  suggestive  doubtless 
of  the  mighty  labours  of  its  riper  years,  which  are  destined  yet  to 
astonish  and  delight  us.  Ana  much  as  agriculturists  owe  to  our 
mechanics  and  engineers,  the  time  is  not  so  far  distant  when  they  will 
receive  from  them  a  richer  boon,  and  owe  them  a  deeper  debt  of 
gratitude.  The  triumphs  of  the  cotton-factory  or  of  the  railway 
are  yet  to  be  transferred  to  our  fields,  and  the  genius  which  has 
clothed  has  yet  to  aid  in  feeding  the  teeming  millions  of  the  earth. 
The  '' ploughboy's  whistle"  is  destined  now  and  then  to  be 
drowned  in  the  shriller  notes  of  that  of  the  '^  steam  horse,"  and 
the  ploughman's  toil  lessened  by  its  untiring  labour,  while  its 
smoke  is  wafted  '^  over  the  green  fields  celebrated  by  Thomson." 

Taking  into  consideration  the  revolution  in  farm  management 
which  the  introduction  of  steam  culture  must  necessarily  bring 
about,  and  the  economical  results  derivable  therefrom,  it  is  impos- 
sible to  over-estimate  the  importance  of  the  subject.  In  fact,  it  is 
second  to  none  of  all  the  great  questions  now  agitating  the  a^- 
cultural  world.  How  it  is  to  be  effected — whether  by  the  retention 
of  the  present  implements  more  or  less  modified,  or  by  the  intro- 
duction of  a  principle  of  action  altogether  new — remains  to  be  seen. 
The  problem  is  a  great  one,  and  the  difficulties  surrounding  its 
solution  are  of  no  ordinary  kind ;  but  the  prize  in  view  of  it  is 
worthy  of  almost  any  amount  of  human  laoour,  and  the  patient 
exercise  of  human  ingenuity.  The  future  of  agriculture  may  be 
said  to  depend  upon  the  solution  of  the  problem ;  for  a  large  class 
— and  that  a  most  productive  one — of  soils  may  be  said  to  be 
already  worked  up  to  as  high  a  pitch  as  the  present  mechanism 
applied  to  them  will  admit  of;  and  the  farmer  who  has  wisely 
used  them  is  now  waiting  for  the  genius  of  mechanism  still  further 
to  aid  him,  and  to  enable  him  to  command  and  control  his  circum- 
stances. This  alone  can  sleepless  energy,  with  the  mighty  power 
of  the  steam-engiue,  give  him. 

To  note,  then,  what  has  been  already  done — what  men  have 
been,  and  what  they  are  now,  thinking  about  such  an  important 
matter — and  in  what  direction  further  progress  is  likely  to  be 
made — cannot  fail  to  be  of  high  interest  to  our  readers. 

In  presenting  our  '^  notes''  on  these  points,  we  purpose  to  follow 
an  arrangement  somewhat  as  follows:  1st,  A  notice  of  the 
endeavours  of  early  inventors,  leading  to  a  classification  of  the  dif- 
ferent methods  proposed  up  to  the  present  time ;  2d^  Descriptions 
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of  the  most  important  projects  under  the  different  ^'  classes''  so 
decided  upon ;  and,  lastly,  An  inqnirj  into  the  principles  which 
regulate  the  cultivation  of  the  soil,  deducing  therefrom  what  seems 
likely  to  be  the  phUosophical  direction  in  which  the  aid  of  media- 
nism  will  be  sought. 

The  subject  admits  of  a  profusion  of  illustration — so  much  so, 
that  a  goodly-sized  volume  might  be  devoted  to  this  alone ;  we 
have,  therefore,  seeing  the  difficulty  of  selection,  endeavoured  to 
avoid,  as  far  as  possible,  the  use  of  illustration,  trusting  that  the 
fulness  of  the  description,  with  the  aid  of  what  may  be  called 
tables  of  ^^  movements,''  will  in  some  measure  compensate  for 
their  want.  In  some  instances  it  has  been  found  essential  to  add 
simple  diagrams,  illustrative  of  parts  of  which  no  description,  save 
a  very  lengthy  one,  could  afford  a  clear  idea. 

In  our  paper  on  reaping-machines  (No&  47,  48,  p.  611)  in  a 
former  number  of  this  Journal,  we  drew  attention  to  the  fact 
that,  although  to  many  the  notion  of  such  an  aid  in  farming  was 
perfectly  new  at  the  date  of  the  Great  Exhibition  of  1851,  an 
event  which  may  be  said  to  have  been  the  main  exciting  cause  of 
attracting  attention  in  this  direction — nevertheless,  it  was  one  which 
bad  for  a  long  time  occupied  the  attention,  and  been  partially  carried 
out  through  the  exertions  of  many  machinists.  Tne  same  remark 
applies  to  the  subject  of  our  present  paper,  for  more  than  two  hun- 
dred years  have  elapsed  since  the  first  record  was  made  of  an  attempt 
to  suDstitute  some  other  power  for  that  of  horses  in  the  cultivation 
of  our  soils.  Properly  speaking,  the  patent  of  David  Ramsay  in 
1630,  with  its  title  ^'  Making  the  Earth  more  Fertile,"  was  more 
a  record  of  an  idea  that  such  a  power  might  be  substituted,  than 
any  real  attempt  to  carry  the  idea  out.  Indeed,  the  same  remark 
applies  to  a  large  proportion  of  the  patented  machines  in  this  de- 
partment. Ramsay's  ^'  idea  ^'  seems  to  have  been  that  the  power 
of  the  steam-engine,  then  known  as  the  '^  fire-engine,"  might  be  ap- 
plicable to  the  propulsion  of  carriages  over  the  land,  and  through 
them  to  the  cultivating  instruments  then  in  use.  Between  the 
date  of  this  patent  and  the  next  we  find  recorded,  a  long  interval 
of  one  hundred  and  thirty-seven  years  occurs.  In  1767,  Francis 
Moore  patented  a  ^^  fire-engine  to  supplant  horses,"  &c.,  not  only 
for  the  cultivation  of  the  land,  but  the  dragging  of  carriages, 
&c.  ''  Time  out  of  mind ''  it  has  been  the  distinguishing  pecu- 
liarity of  the  schemer  and  inventor  to  have  bright  day-dreams 
of  great  success,  and  Mr  Francis  Moore  seems  to  have  been 
no  exception  to  the  general  rule  ;  for  tradition  tells  us  that 
BO  confident  were  he  and  his  friends  (an  inventor's  friendi^ ! 
—lucky  man,  luckier  than  inventors  nowadays),  ^^  that  horses 
were  doomed,  and  about  to  be  superseded  by  steam  as  a  motive 
power,  that  they  sold  their  teams  in  order  to  avoid  the  loss,  con- 
vinced that  they  (horses)  would  soon  be  reduced  to  one-fourth  their 
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value/'  Inventors  have  a  happy  knack  of  comforting  them8elTe& 
with  the  thought  that  their  inventions  are  to  revolutionise  practice 
and  supersede  all  others.  It  is  as  well  that  this  should  be  so,  for 
with  the  difficulties  which  in  time  beset  them,  and  the  losses  they 
encounter  if  they  determine  to  persevere,  it  is  the  only  comfort 
that  many  of  them  are  ever  destined  to  realise. 

The  next  recorded  patent  is  that  oif  Richard  Lovell  Edgeworth 
in  1770 — ^which  may  be  taken  as  the  forerunner  of  the  plans  of 
"  endless  railways,''  of  which  category  of  inventions  "  Boydell's 
traction-engine  "  is  a  very  notable  example,  and  of  which  we  pur- 
pose giving  full  details  in  the  course  of  our  paper. 

In  1784  the  celebrated  James  Watt  tooK  out  a  patent  for 
"  steam -carriages/'  "the  propulsion  of  land- carriages."  This 
did  not  go  further  than  a  mere  notice,  as  the  patentee  conceived 
that  the  boilers  would  not  stand  the  high  pressure  necessary. 

In  1810,  Major  Pratt  took  out  a  patent  comprising  several  import- 
ant claims.    Of  this  Mr  Burness  gives  the  following  description: — 

Cultivation  of  land  is  performed  in  severals  ways.  1.  A  series  of 
ploughs  revolve  in  a  horizontal  axis,  the  ploughs  being  raised  over  the 
ploughed  land  ;  2.  Harrows  are  worked  in  a  similar  manner  ;  3.  Land  is 
cultivated  by  means  of  chains  having  tines  or  grubbers  fixed  in  them, 
workinjg;  longitudinally  over  two  vertical  pulleys,  one  at  each  end  of  the 
machine ;  and,  4.  By  means  of  an  endless  chain  passing  over  horizontal 
pulleys  or  carriages  placed  along  the  field,  one  pulley  being  on  each  carriage. 
To  one  side  of  the  endless  chain  a  plough  is  attached,  and  works  alternately 
between  two  carriages,  the  carriages  being  moved  forward  as  the  work  pro- 
ceeds. Thus  a  carriage  on  four  wheels,  one  at  each  end  or  side  of  the  field, 
and  a  locomotive  or  portable  engine  in  the  centre  with  endless  chain  and 
two  ploughs,  would  form  the  details  of  the  project  for  ploughing  a  field  of 
land. 

In  1812,  Messrs  Chapman  took  out  a  patent  for  a  ^^  steam- 
carriage  with  a  '  rigger'  working  on  a  stretched  chain  or  rope, 
secured  at  both  ends  by  anchors.".  This  principle  of  "rigger- 
traction"  for  giving  motion  to  ploughs  has  been  carried  out  under 
numerous  modifications  by  many  inventors,  and  very  recently  with 
considerable  success. 

In  1832,  Joseph  Saxton  patented  a  system  of  "differential 
pulleys,"  part  bemg  applicable  to  the  working  of  ploughs — an 
endless  rope  being  used  to  give  motion  to  a  windlass,  to  which 
the  ploughs,  &c.  were  attached. 

In  the  same  year,  John  Heathcot,  Tiverton,  Devon,  patented  a 
plan  of  plough-traction  by  means  of  a  direct  pull  from  a  stationary 
engine.  "  One  end  of  a  drag-rope  is  fixed  on  to  a  long  drum, 
situated  longitudinally  over  the  boiler,  and  in  length  equal  to  the 
length  of  the  field,  coiled  upon  it  The  rope  then  passes  to  the 
opposite  headland  round  a  large  pulley  there  of '  an  auxiliary 
carriage,  which  serves  for  an  anchor.    The  rope  then  returns^  and 
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18  fixed  to  the  opposite  end  of  the  long  drum.  To  one  side  of  this 
rope  the  plough-carriage  is  fixed.  The  drum  is  then  set  in  motion, 
when  it  coils  up  the  one  end  of  the  rope  as  it  gives  off  the  other, 
the  engine-carriage  and  auxiliary  carriage  moving  along  opposite 
headlands  as  the  work  of  ploughing  advances/' 

In  1850,  Mr  James  Usher  of  Edinburgh  took  out  a  patent,  of 
which  the  following  is  the  title :  "  This  invention  consists,  firstly, 
in  making  a  seriesof  ploughs  in  the  same  plane  round  an  axis, 
so  that  the  ploughs  shall  successively  come  into  action ;  and, 
secondly,  in  applying  power  to  give  rotatory  motion  to  a  series 
of  ploughs,  ratner  instruments  for  tilling  the  earth,  so  that  the 
resistance  of  the  earth  to  the  ploughs  or  instruments  as  they 
enter  and  travel  through  the  earth,  shall  cause  the  machine  to  be 
propelled/' 

We  have  by  no  means  exhausted  the  list  of  patents  or  plans 
introduced  for  steam  culture,  neither  for  the  purpose  of  our  paper 
do  we  think  it  necessary  to  do  so,  our  main  object  in  these  preli- 
minary remarks  being  the  recording  of  the  "  principles  "  of  plans 
which  may  be  said  to  comprise  the  great  "  classes  "  under  which 
the  various  inventions  now  before  the  public  may  be  enrolled,  and 
which  indicate  the  principal  direction  in  which  invention  is  at 
present  progressing.  These  "  classes  "  may  be  enumerated  here 
as  follows:  1.  Plans  in  which  the  power  of  steam  is  applied  to  the 
direct  dragging  of  the  cultivating  instruments — the  steam-engine 
itself,  like  the  horse,  passing  over  the  land ;  2.  Those  in  which  the 
engine  progresses  over  the  land  working  rotatory  cultivators,  these 
forming  a  part  of  the  machine ;  and,  3.  Those  in  which  the  culti- 
vating instruments  are  dragged  over  the  land  either  by  direct  motion 
or  windlass  power — the  steam-engine  not  passing  over  the  land  to 
be  ploughed.  The  most  important  of  the  machines  of  these  three 
classes  we  now  propose  to  describe,  leaving  for  after  consideration 
the  question  as  to  which  is  the  best  method  of  bringing  the  soil 
into  a  fine  tilth — whether  by  "  ploughs,"  "  rotatory  cultivation," 
or  by  other  methods  now  occupying  the  attention  of  various 
inventors. 

Of  the  first  class  of  projects  the  most  important  yet  introduced 
is  "  Boydell's  endless  railway,"  which,  applied  to  locomotive 
engines,  enables  them  to  traverse  the  land  without  injuring  it, 
and  which,  by  greatly  facilitating  the  draught,  economises  steam 
or  horse  power  to  a  large  extent.  In  fact,  it  has  been  well  named 
the  ^^  steam  horse,"  as  by  its  means  all  the  carting  and  other  work, 
as  well  as  the  cultivating,  can  be  performed  by  it,  superseding 
horses.  It  will  thus  be  seen  that  it  is  not  itself  a  cultivating 
instrument,  but  simply  a  means  by  which  cultivating  instruments, 
of  whatever  kind  and  on  whatever  principle  constructed — as  the 
plough,  the  rotatory  or  reciprocating  tools — can  be  used,  and  this 
at  a  cheaper  and  quicker  rate  than  can  be  done  by  horses.    It  is 
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in  this  way  auxiliary  to  other  plans,  as,  on  the  other  J»and,  other 
plans  are  auxiliary  to  it. 

Like  all  other  inventions  designed  to  supersede  either  animdi^>* 
human  labour,  or  at  least  to  greatly  mitigate  their  severity,  this 
has  met  with  its  full  share  of  contradictory  statements— one  giving 
undue  praise,  the  other  dealing  out  as  undue  censure.  We  believe 
the  miadle  course  is  the  correct  one.  There  can  be  no  doubt  that 
it  can  drag  heavy  weights  over  soft  and  unyielding  soil,  and  over- 
come obstacles  in  its  path  with  astonishing  ease ;  at  the  same  time 
there  are  defects  in  tlie  arrangement  of  the  mechanism,  and  other 
difficulties  in  the  way,  yet  to  be  overcome  before  the  "  traction- 
engine"  can  be  said  to  be  a  thoroughly  successful  invention. 
These,  however,  are  points  which  experience  will  doubtless  make 
clear ;  certainly  the  successful  solution  of  tlie  problem  opened  up 
by  it  is  worthy  the  best  and  untiring  efforts  of  any  inventor. 

The  original  patent  was  taken  out  in  1846,  and  was  for  appara- 
tus which  ^'  consisted  in  the  application  of  movable  detachea  parts 
of  a  railway  to  the  wheels  of  carriages,  whereby  each  part  is  suc- 
cessively placed  by  its  wheel  on  the  road  or  land  over  which  the 
carriage  travelled,  each  part  of  the  portable  railway,  when  down, 
allowing  its  wheel  to  roll  over  it,  the  wheel  depositing  and  lifting 
the  parts  of  the  railway  in  succession."  In  1854  a  second  patent 
was  taken  out  for  improvements,  consisting  '^  in  the  application  of 
side-pieces  to  each  portion  of  the  movable  rails,  so  as  to  obtain  a 
more  extended  bearing  for  the  rails  whilst  the  wheel  is  passing 
over  them ;  and  for  the  construction  of  parts  of  the  portable  rails, 
by  combining  tough  iron  and  wood  to  ohtain  great  strength  with 
lightness." 

In  fig.  1  we  give  a  diagram  illustrative  of  the  arrangement  of  a 
p.    I  wheel  with  the  parts   of  the 

endless  railway  attached ;  fig.  2 
being  a  view  of  one  of  the  sepa- 
rate parts  of  which  this  is  con- 
structed:  and  fig.  3  that  of  one 
of  the  double  guides  fixed  to 
the  side  of  the  wheel,  by  which 
these  parts  are  lifted  from  and 
deposited  on  the  ground  in 
succession.  The  parts  of  the 
rails  on  which  the  wheels  run 
are  affixed  to  a  plate,  of  which 
the  surface  is  considerably 
wider  than  that  of  the  tire  of  the  wheel.  By  this  arrangement  a 
broad-bearing  surface  is  afforded,  preventing  the  sinking  of  the 
wheels  into  the  soil.  The  ends  of  the  bearing-plates  match  into 
each  other,  and  extend  beyond  the  portion  of  the  rail  fixed  to  them. 
This  is  done  so  that  when  the  wheel  arrives  at  one  end  of  a  portion 
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of  the  rail,  a  portion  of  the  bearing-rail  is  still  left  over,  and  the 
wheel  is  received  on  to  and  supported  by  the  portion  of  the  rail  on 
the  succeeding  bearing-plate  before  it  leaves  the  bearing-plate  of 
the  previous  part.     In  fig.  2  each  portion  of  the  rail  a  is  nxed  to 


Fiff.  2. 


the  bearing-plate  b,  to  which  a  triangle  o  is  affixed ;  this  passes 
between  the  guide-plates  de  {a,  pair  of  which  are  shown  in  fig.  3} 
affixed  to  the  side 
of  the  wheel,  a  pair 
being  given  to  each 
beanng-plate.  A 
stud  or  pin /is  at- 
tached to  the  tri- 
angle, and  the 
guide-plates  have 
raised  pieces  e\ 
with  hollows  or 
notches  0*;  stops  a 
are  also  provided, 
one  on  one  end  of 
the  bearing-plate, 

the  others  project-  ,     ,  .  .  .  .  -^    c  ^t 

ine  from  the  side  of  the  wheel  m  certain  positions,  six  of  these 
projectbg  stops  being  applied  to  it.  There  are  thus  twelve  stops 
—one  to  each  of  the  six  bearing-plates,  and  six  to  the  wheel 
I'hcse  studs /and  stops  fif  are  necessary  to  lay  the  beanng-pUtes 
correctly  on  the  ground,  in  manner  following :   tJn  tne  wheel 
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farms,  in  plougfaing,  harrowing,  and  transport,  and  jet  other 
things,  till  such  time  as  a  new  motion  shall  be  discovered,  com- 
bining equal  power  with  diminished  weight  of  machine."  But  the 
points  involved  in  this  department  are  of  such  importance,  and  the 
considerations  so  pregnant  with  interest  to  the  practical  man,  that 
we  propose  still  further  taking  them  up,  and  showing  their  close 
bearing  on  the  question  of  steam  culture.  This  we  shall  leave  to 
the  concluding  section  of  our  paper. 

We  now  come  to  the  consideration  of  the  second  class  of  pro- 
jects— namely,  those  in  which  the  engine  passes  over  the  land, 
working  rotatory  cultivators,  these  forming  a  part  of  the  machine. 
The  best  known  of  this  class  are  those  of  UHher,  Hoskyns,  and 
Komaine — the  first  of  these  being  the  earliest  in  point  of  date. 

Usher's  steam-plough  has  been  so  repeatedly  before  the  public 
that  few  are  unacquainted  with  its  leaaing  peculiarities ;  but  as 
we  desire  to  make  our  article  in  some  degree  a  record  of  what  has 
been  proposed,  and  as  some  of  our  readers  may  be  unacquainted 
with  the  arrangement  of  its  mechanism,  we  here  give  a  short 
account  of  its  leading  peculiarities.  The  invention  consists  of  two 
parts :  First^  The  mounting  a  series  of  ploughs  in  the  same 
plane  round  an  axis  or  shaft,  in  fig.  4.     To  this  shaft  are  attached 

Fig.  4. 


a  series  of  plates  or  discs,  fixed  at  equal  distances.  To  these 
the  ploughs  are  attached,  the  under  edge  of  the  mould-board 
and  share  of  each  of  which  is  struck  to  a  curve  from  the 
centre  of  revolution  a.  These  ploughs,  in  revolving,  penetrate 
the  soil,  and  by  their  mould-boards  turn  it  over.  Each  of 
these  discs  has  attached  to  it  three  arms  or  projections,  as  6  6  6, 
terminating  in  the  radial  direction  as  shown  in  the  drawing  a. 
To  these  arms  the  tilling  parts  are  affixed.  These  consist  of  the 
parts  c  c  c — those  acting  as  the  mould-board  in  the  common 
plough.     To  the  fore-part  of  the  mould-board  a  wrought-iron  bat 
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la  a£Bxed,  forming  a  head  or  share  hearer ;  to  this  the  simre  .is 
adapted  and  fixed  by  its  socket.  Adjustable  coulters  ddd  are 
aflixed  in  front  of  each  share.  By  this  arrangement  each  plough  in 
one  disc  follows  successively  into  action ;  and  the  plougns  on  the 
other  discs  are  so  arranged  that  no  two  of  them  will  come  into 
action  at  the  same  moment. 

The  plough-shaft  a  has  its  bearings  at  the  end  of  an  adjustable 
or  swing-carriage,  which  vibrates  on  the  centre  at  e^  and  the  ex- 
tremity of  which,  at/,  is  formed  into  a  rack,  which  is  operated  upon 
by  a  small  pinion,  worked  by  the  loose  handles  g.  In  tins  way 
the  ploughs  can  be  taken  up  out  of  contact  with  the  ground  at  the 
pleasure  of  the  attendant.  The  second  part  of  the  invention  con- 
sists in  applying  the  power  of  a  steam-engine  to  give  motion  to 
this  shaft,  with  ploughs  attached,  in  such  a  manner  that  ''  the 
resistance  of  the  earth  to  the  ploughs  or  instruments  as  they  enter 
and  travel  through  the  earth  shall  cause  the  machine  to  be  pro- 
pelled, thus  making  the  ploughs  act  in  the  earth  in  the  same  way 
as  paddle-wheels  do  in  the  water,  by  which  the  vessel  is  moved 
along.'' 

The  movable  frame/ 6  d,  fig.  4,  supporting  the  rotatory  ploughs, 
is  connected  with  the  carriage-frame,  which  carries  the  steam- 
engine  and  boiler — ^the  former  being  of  the  horizontal  species. 
To  the  front  of  this  carriage-frame  a  pair  of  running-wheels  are 
provided ;  these  are  mounted  in  bearings,  attached  to  a  horizontal 
swivel  frame,  part  of  which  is  provided  with  a  circular  rack,  into 
which  a  pinion  works :  by  turnmg  the  handle  connected  with  this, 
the  swivel  frame  is  turned  round  in  any  direction  required,  and  the 
machine  is  thus  made  capable  of  being  turned  at  the  headlands  in 
a  comparatively  small  space. 

The  following  are  the  movements  by  which  the  machine  pro- 
gresses, and  the  rotatory  cultivators  are  worked.  To  the  crauk- 
suiaft  of  the  steam-engine  a  pinion  is  keyed  ;  this  takes  into  a  spur- 
wheel  h  h  (fig.  4),  carrying  a  second  pinion  f',  which  again  takes 
into  a  spur-wheel  k  fixed  on  the  shaft  of  the  cylinder  roller, 
bearing  on  the  soil.  By  this  arrangement  a  slow  progressive 
motion  is  given  to  the  machine.  The  spur-wheel  h  A.  taking  into 
a  pinion  on  the  shaft  a  of  the  rotatory  cultivator,  snown  by  the 
dotted  lines,  gives,  at  a  slightly  increased  speed,  revolution  to  the 
plough-shaft.  Deferring  our  remarks  upon  this  machine  till  the 
concluding  portion  of  our  paper,  we  proceed  to  give  a  description 
of  other  projects. 

The  next  plan  we  have  to  notice  is  that  promulgated  by  the 
celebrated  author  of  Talpa^  or  the  Chronicles  of  a  Clay  Farm^ 
Chandos  Wren  Hoskyns,  Esq.  While  other  plans  have  for  their 
object  the  pulverising  of  the  soil,  by  an  action  similar  to  that  of 
Uie  common  plough,  this  proposes  to  introduce  a  new  principle' 
of  action — ^namely,  the  abradmg  or  rubbing  down  of  successive 
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portions  of  soil,  until  a  fine  tilth  of  considerable  depth  and  of  some- 
Vhat  uniform  quality  is  obtainable.  This  abrading  action  is  pro- 
duced by  the  rapid  rotation  of  a  series  of  cutters,  a  slow  progres- 
sive motion  being  given  at  the  same  time  to  the  machine  to  which 
these  cutters  are  affixed — this  progressive  motion  being  regulated 
according  to  the  nature  of  the  soil ;  but  when  so  adjusted,  is  main- 
tained at  a  uniform  speed  relative  to  that  of  the  cutters.  The 
cutters  produce  and  maintain  a  trench  of  a  given  depth,  in  which 
it  works  and  cuts  down  or  abrades  the  soil  on  the  land  side,  and 
deposits  it  behind  in  ^'  an  inverted,  comminuted,  and  aerated 
condition."" 

As  the  motion  of  progression,  or  the  advance  laterally  of  the 
cutters,  must  bear  a  strict  relation  to  the  velocity  of  their  rotation, 
the  principle  of  self-locomotion  forms  an  important  feature  of  this 
invention. 

The  main  driving-shaft  is  actuated  by  two  horizontal  steam- 
engines  (A  A)— one  on  each  side  of  the  bed-plate  of  the  framing. 
On  the  centre  of  the  shaft  (B),  between  the  two  cranks,  an  endless 
screw  (C)  is  placed  ;  this  takes  into  a  screw-wheel  (D),  keyed  on 
to  an  angular  shaft  (E),  at  the  lower  end  of  which  is  a  small  bevel- 
wheel  (F)  working  into  a  face  or  larger  bevel-wheel  (Q),  fixed 
vertically  on  the  horizontal  axis  (H)  of  the  two  driving-wheels 
which  give  progressive  motion  to  the  machine.  These  driving- 
wheels  are  of  considerable  breadth  of  tire,  in  order  to  have  as  little 
influence  in  cutting  up  the  land  as  possible ;  and  to  insure  their 
"  bite,"  the  inventor  proposes  to  place  horizontal  ribs  or  projec- 
tions at  intervals  in  their  periphery.  The  shaft  of  the  driving- 
wheels  is  thus  situated  below  and  a  little  in  advance  of  that  of  the 
engine. 

The  shaft  (I)  supporting  the  rotatory  cutters  or  tillers  is  a  little  in 
advance  of  that  of  the  driving-wheels.  This  is  not  pennanently 
fixed,  but  is  capable  of  sliding  up  and  down  between  two  guides, 
one  on  each  side  of  the  frame.  The  bushes  in  which  the  shaft  re- 
volves have  screws  attached  to  them ;  these  are  provided  with  screw- 
wheels,  taking  into  endless  screws  at  each  end  of  a  small  horizontal 
shaft,  actuated  by  a  winch  or  handle  at  one  end.  By  turning  this 
handle,  the  endless  screws  are  made  to  revolve,  and  entering  into 
the  screw-wheels  fixed  to  the  ends  of  the  screws  affixed  to  the 
bushes  or  bearings  of  the  shaft  of  the  cutters,  these  may  be  raised 
or  lowered  as  desired,  and  their  parallelism  insured. 

The  "  tiller""  consists  of  a  series  of  rings  or  cutters  fixed  on  the  cen- 
tral shaft  (I),  each  of  which  is  provided  with  two  cutters,  shaped  at 
their  extremities  like  the  tool  of  a  paring  or  slotting  engine.  These 
cutters  are  inserted  in  slots  formed  in  the  arms  of  the  nng  diametri- 
cally opposite  each  other,  so  that  they  can  be  moved  outwards  or 
*  inwards  towards  the  centre  of  the  ring,  and  their  extremities  pro- 
ject accordingly  beyond  its  entire  periphery.    The  discs  or  rings 
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supporting  or  carrying  these  cutters  are  so  placed  on  the  shaft  that 
the  whole  breadth  of  cutters  do  not  act  on  the  soil  siraultaneondly, 
but  in  succession.  By  this  arrangement  the  cutters  have  a  self- 
cleahing  action,  and  lapping,  as  it  were,  over  one  another,  no  por- 
tion of  soil  is  left  uncovered  from  the  land  side.  Behind  the  tillers 
is  placed  an  inclined  board,  termed  a  ^^  tail-board  ]"  this  is  mounted 
on  a  shaft  adjustable  by  a  lever,  and  is  used  to  '^  regulate  the  fall 
of  the  soil  and  the  equalisation  of  the  tilled  surface.''  The  tiller 
shaft  (I)  is  set  in  motion  by  chains  passing  round  the  wheels  (KR)  at 
each  end  of  the  engine-driving  shaft  (B).  The  relative  speeds  of 
the  tiller-shaft  (I)  and  the  driving-wheels  may  be  regulated  by  a 
change  of  chain-wheels,  these  being  provided  of  diflferent  diame- 
ters ;  or  the  same  may  be  effected  by  a  change  of  the  gear  which 
gives  motion  to  the  driving-wheels  from  the  shaft  of  the  engine. 
The  speed  or  rate  of  working  the  engine  may  also  be  regulated  so 
as  to  produce  a  slower  or  quicker  rate  of  progression. 

Another  feature  of  this  invention  is  the  means  adopted  by  which 
the  rotatory  motion  of  the  tiller  (I)  is  maintained  while  that  of  the 
driving  axle  (H)  is  stopped.  The  large  bevel- wheel  (G), which  enters 
into  the  small  one  (F)  on  the  end  of  the  shaft  (B),  which  is  moved  by 
the  engine-shaft,  is  placed  loosely  on  the  axle  of  the  driving-wheels, 
and  is  provided  with  a  clutch-box.  The  sliding  clutch,  which  is  moved 
on  the  shaft  by  means  of  a  lever,  is  always  in  contact  at  one  end 
with  the  clutch-box  on  the  driving-wheel,  and  can  be  moved 
along  so  as  to  enter  into  the  clutch-box  of  the  large  bevel- 
wheel.  By  this  arrangement  the  progressive  motion  of  the  machine 
ma^  be  suspended,  while  the  rotatory  motion  of  the  cutters  is 
mamtained. 

We  have  as  yet  noticed  only  the  two  main  or  large  driving- 
wheels — these  partaking  most  of  the  character  of  wide  rollers. 
We  have  still  to  notice  the  two  steering-wheels  placed  at  the  front 
of  the  machine.  These  are  also  very  broad-like  rollers-  They  are 
mounted  to  facilitate  the  turning  up  the  headlands,  with  a  central 
bearing  which  is  free  to  turn  a  pin  as  a  centre.  A  circular  rack 
is  provided,  with  a  curve  described  from  the  centre  of  the  pin  above 
referred  to.  The  centre  bearings  of  the  axle  are  connected  with  the 
framing  of  this  circular  rack,  and  are  free  to  slide  thereon.  By 
turning  winches  or  handles  connected  with  pinions  which  centre 
with  the  rack,  the  bearings  are  slid  round  so  as  to  incline  the  axle 
to  the  carriage,  causing  it  to  move  out  of  the  direct  line.  To  assist 
in  turning  the  carriage  round,  in  addition  to  this  inclining  of  the 
axle  of  the  steering-wheels,  the  patentee  furnishes  the  driving- 
wheel  axle  with  two  clutches  somewhat  similar  to  that  already  de- 
scribed, one  to  each  driving-wheel.  This  arrangement  enables  the 
driving-wheels  to  be  thrown  out  of  gear  together,  or  one  to  be  driven 
one  way,  the  other  the  other,  by  this  means  facilitating  the  turn- 
ing of  the  machine.  At  the  turning,  the  tiller  is  raised  out  of  contact 
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with  the  ground,  this  being  effected  by  turnbg  the  handles  of  the 
endless  screw-shaft  already  described. 

The  following  is  the  action  of  the  machine.  The  engine  is 
arranged  to  give  sixty  strokes  a-minute,  the  driving-wheels  making 
one  revolution  only  during  this  period,  the  tiller  one  hundred  and 
twenty.  Making  the  circumference  of  the  driving-wheels  in  inches 
equal  to  this— K)ne  hundred  and  twenty — one  inch  of  progression  of 
the  driving-wheels  will  be  made  for  one  revolution  of  the  tiller. 
But  as  there  are  two  cuttera  in  each  ring  at  opposite  ends  of  its 
diameter,  two  cuts  of  half  an  inch  will  be  given  at  each  revolution, 
thus  giving  two  hundred  and  forty  cuts  per  minute  for  each  revo- 
lution of  the  driving-wheel.  This  gives  a  cutting  of  the  soil  equal 
to  two  hundred  lineal  yards  per  hour. 

The  folio «ving  is  a  table  of  the  principal  movements: — 

The  horizontal  engines  (A 
The  shaft  (B), 
The  endless  screw  (C), 
Screw-wheel  (D), 
Angular  shaft  (E), 
Small  bevel- wheel  (F) 
Large  do.  (G), 
Uorizontal  shaft  (U) 
To  the  shaft  (B) 
Chain-wheels  (K  K), 
TUler  shaft  (I). 

In  fig.  5  we  give  a  half 
fig.  6  two  of  these  rings  in 
instruments  attached. 


A)   give  motion  to 
on  which  is  keyed 
giving  motion  to  the 
keyed  on  to  the  upper  end  of  the 
in  the  lower  end  of  whicJi  is  the 
taking  with  the 
keyed  on  the 

of  the  main  running  wheels, 
are  keyed 
giving  motion  to  chain- wheels  fixed  on  the 

view  of  one  of  the  cutter-rings,  and  at 
edge  view,  with  their  cutting  joints  or 


Fig.  6. 
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Next  in  point  of  date  is  the  rotatory  cultivator  of  Mr  Bomaine 
of  Canada,  introduced  to  the  notice  of  agriculturists  mainly  throng^h 
tiie  exertions  of  Mr  Mechi.  In  its 

feneral  appearance  this  machine  ^-^^ 

as  a  close  resemblance  to  that 
of  Mr  Hoskyns  just  described. 
There  is  this  important  diflfer- 
ence,  however,  between  them; 
in  Mr  Hoskyns',  the  power  em- 
ployed to  work  the  cultivator 
also  makes  the  machine  pro- 
gress; while  in  Mr  Bomame's 
the  maciiine  is  dragged  over 
the  ground  by  horses,  the  steam- 
engine-working  only  the  culti- 
▼ator.  Tliis  is  a  serious  defect, 
as  we  well  know  that  of  all 
traction-engines  the  horse  is  the 
most  expensive.  It  has,  how- 
ever, been  obviated  in  the  im- 
proved machine  hereafter  to  be 
described.  The  following  is  as 
clear  a  description  of  the  whole 
arrangement  as  we  can  give 
without  the  aid  of  drawings : — 

At  the  extremity  of  the  framework  of  a  common  box-cart,  a  ver- 
tical boiler  and  steam-engine  is  placed,  these  being  a  little  in 
advance  of  the  main  running-wheels,  these  being  5  feetin  dia- 
meter, and  of  considerable  breadth  of  tire,  to  prevent  them  from 
sinking  into  the  ground.  The  hind  or  smaller  wheels  revolve  on 
the  two  extremities  of  a  hollow  axle,  supported  by  a  fixed  framing 
(A),  which  is  connected  at  one  end  with  the  axle  (B)  of  the  main 
driving-wheels.  The  framings  on  each  side  are  tied  together  by 
a  horizontal  bar  or  stay,  in  this  way  leaving  a  clear  space  between 
the  two.  Outside  this  framework,  and  extending  to  a  distance 
of  8  feet  behind  its  extremities,  a  second  framing  is  arranged ; 
this  has  the  extremities  of  its  side-pieces  working  on  the  main  axle 
as  a  centre,  while  the  opposite  ends  are  connected  together  by  a 
transverse  bar.  The  further  extremities  of  the  framing  are  widened 
out  so  as  to  support  the  brass  bushes  in  which  revolves  a  horizontal 
axle  or  shaft  (C),  to  which  a  roller  is  connected,  this  having  two 
or  more  discs  to  which  the  cultural  or  cutting  knives  are  attached. 
As  the  ends  of  the  framing  are  jointed  to  the  axle,  it  is  capable  of 
being  raised  or  lowered  at  its  outer  extremity,  thus  raising  or  lower- 
ing the  revolving  cutters  there  attached.  This  is  effected  by  means 
very  similar  to  those  employed  by  Mr  Hoskyns.  Through  the 
centre  of  the  cross  bar  or  stay,  between  the  sides  of  the  frame  first 
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mentioned  above — namely,  that  supporting  the  smaller  or  hind 
wheels — a  screw  works,  this  being  actuated  by  an  adjusting  wheel 
placed  horizontally.  The  lower  end  of  this  screw  is  connected  with 
the  centre  of  the  cross  bar  or  tie  of  second  framing  described ; 
namely,  that  which  supports  the  revolving  cutters.  As  the  adjust- 
ing wheel  in  the  fixed  frame  is  turned  to  the  right  or  left,  so  does 
the  screw  raise  or  lower  the  frame  suspending  the  cutters,  its 
extremities  being  supported  by,  and  working  upon,  the  main  axle 
as  a  centre. 

The  "  cutters''  having  thus  a  capability  of  adjustment  given 
them,  by  which  any  required  depth  of  operation  may  be  attainable, 
the  next  point  to  be  attended  to. is  the  method  of  imparting  motion 
to  them.     This  is  attained  by  the  following  arrangement :    Imme- 
diately above  the  shaft  or  axle  of  the  revolvmg  cutters  another  hori- 
zontal shaft  (D)  revolves.    This  is  provided  with  a  spur-wheel  (E), 
which  takes  into  a  pinion  (F)  keyed  on  to  the  cutter-shaft  (C).    On 
the  upper  shaft  (p)  a  bevel- wheel  (F)  is  keyed,  this  being  worked  by 
another  bevel-wheel  (G)  attached  to  the  end  of  a  shaft  (H),  which  re- 
ceives motion  from  the  main  driving^shaft  through  the  intervention 
of  corresponding  bevel-wheels.     This  shaft  is  supported  by  the 
'^  second  framing ''  by  a  suitable  bearing.     But  as  the  framework 
to  which  the  revolving  cutters  and  their  driving-gear  are  attached 
is  made  to  rise  or  fall,  if  no  provision  were  made,  the  bevel-wheel 
(F)  in  the  upper  horizontal  shaft  (D)  would  fall  out  of  gear  with  that 
attached  to  the  shaft  which  receives  motion  from  the  engine,  but 
the  connection  between  them  is  maintained,  no  matter  what  the 
position  of  the  shaft  driving  the  cutters,  by  the  following  arrange- 
ment :     A  tubular  bearing  (J)  is  made  to  fit  loosely  on  the  axis  of 
the  axle  of  the  main  runnings  wheels;  on  this  the  inner  extremities  of 
the  shaft  (H)  are  supported.   The  main  driving-shaft  (K),  on  which 
the  bevel-wheel  (L)  is  Keyed,  which  gives  motion  to  the  shaft  (H),  is 
made  tubular,  and  revolves  loosely  on  the  axle  (B).    To  this  (K)  a 
pulley  (M)  and  fly-wheel  (N)  are  attached.   On  a  line  with  the  axle 
(B),  but  a  little  in  advance,  is  another  pulley  (0),to  a  stud  on  the  face 
of  which,  at  a  distance  from  the  centre,  eaual  to  the  stroke  of  the 
engine,  the  lower  end  of  the  connecting-roa  (P)  of  the  steam-engine 
is  attached.    A  chain  or  driving-belt  passes  round  the  pulleys  (0) 
and  (M).    The  following  is  a  table  of  the  movement : — 

The  pulley  (0)  receives  motion  from 

The  connecting-rod  (P)  of  the  engine,  and  by  the  chain  or  driving- 
belt  passing  round  the  periphery  of 

The  pulley  (M),  imparts  motion  to  the 

Tubular  shaft  (K),         on  which  the 

Bevel- wheel  is  keyed  to  the  extremity  of 

The  shaft  (H) ;  on  the  other  extremity  of  which  is  fixed 

the  second 

Bevel- wheel  (G),  taking  into  the 

Bevel-wheel  (F),  fixed  on  the 


MECHANICAL  AIDS  TO  STEAM  CULTURE.  559 

Shaft  (D)y  on  whioh  is  keyed  the 

Spur-wheel  (£)  takiDg  into  the 

Pinion  (F)  on  the 
Cutter-shaft  (C). 

The  whole  apparatus  is  dragged  over  the  ground  by  the  horses, 
these  being  placed  before. 

This,  the  first  patented  apparatus  of  Mr  Eomaine,  has  not  an- 
swered expectation.  The  inventor  is  not,  however,  discouraged, 
but  is  ardently  prosecuting  his  experiments,  and  has  very  recently 
taken  out  a  second  patent  embodying  improvements  on  the  first. 
These  involve  considerable  differences  in  the  details,  which  it  will 
be  necessary  here  to  notice. 

The  engines  are  horizontal,  not  vertical,  as  in  the  former  case, 
and  are  supported — one  on  each  side  of  the  boiler — by  an  open 
framework,  between  the  sides  of  which  the  vertical  boiler  is  cen- 
trally placed.  The  framework  is  supported  by  two  large  loose 
running-wheels,  the  axle  of  which  is  bent  so  as  to  pass  under  the 
boiler:  these  running- wheels  are  very  broad  in  the  tire.  The 
framework  is  extended  forwards  in  front  of  the  boiler  to  a  consi- 
derable length,  and  supports  at  its  further  extremity  a  bearing,  in 
which  revolves  the  horizontal  shaft  of  a  land-roller,  which  is  used 
to  relieve  the  framework  of  a  portion  of  its  weight  when  in  action. 
About  midway  between  the  axle  of  this  roller  and  that  of  the  large 
running-wheels,  the  frame  is  made  to  extend*downwards  to  provide 
a  bearing  for  the  horizontal  axle  (A)  of  the  cultivators  or  cutting 
implement.  The  depth  to  which  the  cutters  operate  is  not  adjusted 
in  the  manner  adopted  in  the  first  machine,  but  is  simply  effected 
by  making  the  framework  vibrate  on  the  axle  of  the  main  driving- 
wheels,  and  "  tipping"  it  up  to  any  desired  elevation  by  means  of 
a  rope  and  small  windlass  fixed  at  the  end  of  the  machine  opposite 
to  that  at  which  the  cutters  work. 

The  mechanism  for  driving  the  cutters  is  as  follows:  On  each  end 
of  the  shaft  (A)  of  the  revolving  cutter  a  bevel  wheel  (B)  is  keyed. 
These  are  concealed  in  the  open  ends  of  the  revolving  cylinder,  so 
that  this  can  work  quite  close  to  the  ground  without  disturbing  the 
action  of  the  gearing.  Smaller  bevel  wheels  (C  C)  are  keyed  on  to 
the  foot  of  vertical  shafts  (D  D),  to  the  upper  end  of  which  cranks 
(£E)  revolving  horizontally  are  keyed,  ana  to  which  the  connecting- 
rods  (F  F)  of  the  horizontal  engines  (Q  G),  one  at  each  side  of  the 
framing,  are  connected.  The  vertical  shafts  (D  D)  have  their  bear- 
ing in  the  framing.    The  following  is  a  table  of  the  movement : — 

The  motion  of  the  horizontal  engines  (6  G)  is  communicated  to  the 

Vertical  shaft  (D  D)  through  the  intervention  of 

The  connecting-rods  (F  F)  and 

Horizontal  cranks ;  this  again  is  communicated 

to  the 

Shaft  (A)  of  the  revolving  cutter  by  means  of  the 
Bevel-wheels  (B  C  C). 
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A  progressive  motion  is  given  to  the  whole  Tnachine^  and  the 
cutters  are  kept  well  up  to  their  work,  by  the  following  means : 
Parallel  to  the  axle  of  the  main  running-wheels  a  shaft  (O  O)  is 
made  to  revolve  in  bearings  on  each  side  of  the  framing.  This 
carries  at  each  end  a  pullej  or  rollers  made  of  India-rubber  or  other 
elastic  material  The  length  of  these  pulleys  a  little  exceeds  the 
breadth  of  the  tire  of  the  main  running-wheels,  and  against  which 
they  revolve  in  close  contact.  The  friction  of  the  rollers  against 
the  periphery  of  the  running-wheels  causes  these  to  revolve  and 
make  the  machine  move  forward.  The  rollers  are  also  capable  of 
revolving  in  the  opposite  direction,  causing  the  machine  to  go  back- 
wards and  release  tne  cutters  from  the  sou  by  the  following  mecha- 
nism :  To  the  vertical  shafts  (D  D)  a  bevel-wheel  (H)  is  keyed  hori- 
zontally ;  this  takes  into  a  vertical  bevel-wheel  TI)  keyedf  on  to  a 
horizontal  shaft  (K),  having  its  bearings  in  vertical  "hangers'*  fixed 
to  the  side-framing.  A  movable  "  clutch  "  (L)  is  attached  to  (K),  and 
is  provided  with  a  bevel-wheel  (M)  at  one  end,  and  a  corresponding 
one  (N)  at  the  other.  These  take  into  a  bevel-wheel  (P)  fixed  at  one 
end  of  the  shaft  (O  O)  bearing  the  elastic  rollers,  according  as  the 
clutch  is  moved  backwards  and  forwards. 

The  vertical  shaft  (D  D)  driving  the 

Cutter-shaft  (A)  gives  motion  to  the 

Bevel  wheel  (H),  and  this 

Horizontal  shaft  (K)       through  the  medium  of 

Bevel- wheel  (I),  supposing  the  ^clutch"  is  moved  so  as 

to  put  the 

Bevel-wheel  (M)  in  gear  with  the 

Bevel- wheel  (P),  the  elastio  rollers  revolve,  so  as  to  move 

the  driving-wheels  forward ;  but  if  the 
clutch  is  moved  so  as  to  put 

The  bevel-wheel  (N)        in  contact  with 

The  bevel- wheel  (P),  the  rollers  are  driven  so  as  to  make  the 
machine  move  backward. 

The  clutch  is  operated  upon  by  levers,  the  handle  of  which  is 
placed  at  the  front  of  the  machine. 

This  system  of  driving-gear  may  be  easily  disengaged  by  means 
of  a  quick  screw-movement,  which  shall  draw  the  elastic  rollers 
into  contact  with  the  peripheries  of  the  running- wheels.  The 
inventor,  in  the  drawings  he  has  published,  has  shown  a  pair  of 
screw-spindles  fitted  with  foot-levers,  by  means  of  which  the  atten- 
dant can  keep  the  rollers  hard  pressed  up  against  the  wheels ;  or, 
by  reversing  the  screw,  can  release  them  altogether.  The  follow- 
ing is  a  description  of  the  digging  apparatus :  The  shaft  carries  s 
cylinder  provided  with  a  set  of  radiatmg  arms,  to  which  the  knives 
or  cutters  are  attached.  These  arms  are  set  at  equal  distances 
apart  upon  the  cylinder,  and  the  knives  or  bars  are  screwed  or 
riveted  to  their  outer  ends.     The  edges  of  these  bars,  which  maj 
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be  either  plain  or  serrated,  are  bo  set,  that  on  the  revolution  of  the 
cylinder  they  are  the  most  favourably  disposed  for  entering  and 
cutting  the  earth ;  and  they  are  made  either  parallel  with  the  axle, 
or  set  spirally  or  inclined  thereto ;  or  the  bars  may  be  formed  of 
double  angular  lengths,  so  as  to  present  points  and  angular  surfaces 
during  working.  Curved  picks  may  also  be  attached  to  the 
digging  cylinder. 

In  fig.  7  we  give  a  transverse  sectional  detail  of  portion  of  the 
cylinder  with  the    cutters 

attached,  and   in  fig.  8  a  *^^'  ' 

transverse  section  of  the 
cutting  knives  or  bars.  It 
may  interest  our  readers  to 
know,  that  this  machine  is 
the  one  aided  by  funds 
voted  by  the  Canadian 
Legislature,  which  is  "  tak- 
ing the  lead  in  promoting 
cultivation  by  steam/'  Mr- 
Komaine  iiilly  anticipated  a 
public  display  of  the  powers 
of  the  apparatus  at  the  re- 
cent Agricultural  Exhibi- 
tion at  Paris,  but  a  variety 

of  difficulties  which  arose  in  perfecting  its  details, 
prevented  this.  Mr  J.  Evelyn  Denison,  M.P.,  who, 
at  the  request  of  our  Government,  drew  up  a  Re- 
port of  the  Exhibition,  thus  speaks  of  the  machine : 
"  Still  it  is  just  to  Mr  Komaine  that  I  should  bear 
testimony  to  what  I  saw,  and  to  the  point  which  he 
had  attained.  I  saw,  in  a  field  near  Paris,  Mr  Eo- 
maine's  machine,  carrying  its  own  boiler  and  engine, 
travel  by  its  own  locomotive  power  100  yards  up 
one  field,  and  break  up  and  cultivate  the  land  in  its 
course.'' 

{To  he  continued.) 


Fig.  0. 


^; 
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SCIENCES  APPLICABLE  TO  AGRICULTURE— GEOLOGY. 
(Continued  from pcige  450.) 

Granite  is  composed  of  quartz,  fekpar,  and  mica, — ^the  granular 
structure  so  distinct  that  the  separate  ingredients  can  be  easily 
recognised.     The  felspar,  which  consists  chiefly  of  silica,  with  a 
considerable  proportion  of  alumina  and  potash,  is  most  liable  to 
decomposition  ;  and  in  some  varieties  of  the  rock  this  process  is 
so  rapid,  that  it  is  called  the  granite  sicknesa     The  decomposed 
felspar  covers  the  ground  in  the  form  of  a  fine  powder,  which  is 
collected  in  large  quantities  in  Cornwall  and  elsewhere,  and  used 
in  the  manufacture  of  porcelain  and  other  articles  of  pottery.    It  is, 
therefore, an  abundant  ingredient  in  the  soil  of  primitive  districts; 
and  it  is  by  no  means  confined  to  these,  for  it  is  of  very  general 
occurrence  among  mountain  rocks.     In.  an  earthy  state,  somewhat 
resembling  claystone,  and  often  very  hard,  it  is  a  common  con- 
stituent of  porphyry  rocks,  such  as  the  Cheviots  and  Pentland 
Hills  in  Scotland.     In  these  cases  it  is  frequently  of  a  rather 
deep  red  colour,  caused  by  a  greater  infusion  of  peroxide  of  iron  ; 
and  this  produces  a  red-coloured  soil,  such  as  that  which  surrounds 
the  base  of  the  Eildon  Hills,  rendered  more  conspicuous  in  that 
locality  by  the  paler  hue  of  the  greywacke  soil  by  which  it  is 
encompassed  on  all  sides.    Mica,  the  other  constituent  of  granite, 
is  readily  distinguished  by  its  shining  metallic  lustre,  which  has 
caused  it,  in  some  of  the  northern  districts  where  it  abounds,  to 
be  named  sheep's  ailler.    In  this  mineral,  silica  still  predominates; 
but  alumina  is  in  large  proportion,  and  potash  in  considerable 
quantity ;  part  of  the  potash  occasionally  replaced  by  protoxide 
of  iron  or  manganese,  and  of  the  alumina  by  the  peroxide  of  these 
metals,  or  of  chrome.*    In  some  varieties,  magnesia  is  present  in 
some  quantity,  and  these  are  named  magnesian  mica,  to  distin- 
guish them  from  the  common  one,  which  is  called  potash  mica. 
These,  however,  seem  rather  to  be  accidentally  disseminated  in 
mountain  rocks  than  to  form  an  essentia  constituent  of  them. 
The  three  ingredients  of  granite  are  easily  distinguished  by  their 
degree  of  hardness ;  the  knife  makes  no  impression  on  quartz- 
felspar  yields  to  it  a  little — ^and  mica  is  easily  cut.     This  latter 
substance  is  divisible  into  inconceivably  thin  scales ;  and  owing 
to  its  divisibility,  in  connection  with  its  lightness,  it  has  been  so 
generally  diffused  that  it  is  met  with  more  or  less  in  nearly  all  the 
sedimentary  rocks.     The  only  other  substance  of  those  mentioned 

*  48.00  sil.;  84.25  alum. ;  4.50  perox.  of  iron ;  8.75  potosh,  in  100. — Elapboth. 
47.50  "  ;  87.20    «      ;  8.20       «  «   ;  9.60       «      in  100.— Rose. 
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above  as  contributing  to  the  formation  of  rocks,  that  resembles  it, 
is  talc^  which  likewise  appears  in  thin  translucent  plates  of  a  white 
or  bluish  colour.  These  plates  have  a  more  distinctly  greasy 
feel  than  mica,  and  may  at  once  be  distinguished  by  being  flexible, 
but  not  elastic,  both  of  which  properties  are  obvious  in  mica. 

What  are  called  the  primary  schists — at  least  a  certain  class  of 
them — consist  of  the  same  substances  as  granite,  from  which, 
indeed,  they  have  been  formed.  The  materials  of  granite  seem  to 
have  frequently  been  broken  up  and  comminuted  in  those  vast  con- 
vulsions which  have  had  so  important  a  part  assigned  them 
in  bringing  the  crust  of  the  earth  into  its  present  condition. 
They  have  been  tossed  about  and  abraded  in  a  constantly  and 
violently  agitated  ocean,  from  which  they  at  length  subsided 
and  became  consolidated  under  the  influence  of  a  high  tempera- 
ture. Such  seems  to  be  the  origin  of  gneiss  and  mica  slate,  two 
rocks  of  much  importance  in  Scotland,  from  the  great  extent  of 
area  which  they  cover.  They  are  composed  of  laminated  or  flat- 
tened pieces, — ^the  gneiss  with  all  the  three  ingredients  of  granite, 
and  the  mica  slate  with  only  two  of  them — the  quartz  and  mica. 

Granite,  then,  and  the  two  stratified  rocks  formed  from  its  altered 
materials,  are  great  reservoirs  of  silica,  as  it  abounds  in  all  their 
ingredients ;  and  it  is  from  this  source  that  it  is  obtained  by  many 
of  the  other  formations  subsequently  to  be  noticed.  Alumina  is 
also  present  in  considerable  quantity  ;  potash  in  pretty  large  pro- 
portions ;  and  the  peroxides  of  manganese  and  iron.  We  snail 
afterwards  consider  the  characteristic  qualities  of  the  soil  formed 
from  these  rocks,  and  the  variations  to  which  it  is  liable  from  the 
occasional  presence  in  them  of  other  minerals  besides  those 
already  mentioned  ;  but  we  must  first  bestow  a  brief  considera- 
tion on  the  other  stratified  formations,  taking  them  in  the  ascend- 
ing order  as  lying  above  those  already  referred  to. 

Associated  with  the  gneiss  and  mica-slate,  under  the  general 
name  of  metamorphic  rocksy  is  primary  clay-slate,  a  substance 
familiar  to  us  from  the  various  useful  purposes  to  which  it  is 
applied.  It  forms  a  fine-grained  argillaceous  mass,  of  considerable 
hardness,  and  of  a  glistening  aspect,  remarkable  for  the  readiness 
with  which  it  admits  of  being  split  into  thin  plates.  It  is  sup- 
posed to  have  derived  its  materials  from  the  further  disintegration 
of  the  gneiss  and  mica-slate,  as  the  quartzose  and  micaceous  par- 
ticles still  appear ;  and  it  is  probable  that  it  is  in  a  great  measure 
owing  to  the  manner  in  which  the  latter  are  arranged  that  it 
owes  its  fissile  properties.  The  long-continued  action  of  water 
and  of  the  atmosphere  has  reduced  the  clay  of  the  felspar  to  an 
impalpable  sediment;  and  in  the  course  of  its  consolidation,  under 
the  influence  of  heat,  its  chemical  constitution  has  been  changed, 
and  it  has  acquired  that  peculiarity  of  structure  which  is  denomi- 
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nated  cleavage.    Its  geographical  distribution  in  this  country  will 
be  afterwards  noticed  along  with  that  of  the  other  rocks. 

The  Silurian  system  is  the  next  in  succession,  comprehending 
the  upper  and  lower  silurian  groups ;  and  these,  again,  subdi^rided 
into  others,  distinguished  by  the  local  names  of  Ludlow,  Wenlock, 
and  Llandeilo  rocks.     They  were  formerly  called,  and  still  con- 
tinue to  be  so  by  some  writers,  greywacke,  or  transition  rocks ; 
terms  which,  whatever  view  we  may  take  of  their  origin,  are  pre- 
ferable to  local  names.    ''The  system  consists  in  the  main  of 
alternations  of  flagstones  and  sandstones,  of  argillaceous  and  cal- 
careous shales,  of  clayey  limestones,  and  limestones  of  a  concre- 
tionary structure."*     It  includes  jJl  the  strata  that  lie  between 
the  primary  clay-slates  and  the  old  red  sandstone,  and  is  the  first 
formation,  in  point  of  time,  in  which  a  few  animals  of  lowly 
forms  appear,  the  dawnings  of  that  exuberant  life  which  after- 
wards peopled  the  early  world.     In  Scotland  this  formation  is 
important,  from  the  extent  of  surface  which  it  occupies,  including 
a  large  proportion  of  the  southern  division ;  although  it  does  not 
appear  elsewhere,  at  least  on  a  large  scale.     In  that  locality  the 
rock  is  generally  of  a  bluish-grey  colour,  composed  chiefly  of  grains 
of  quartz  and  clay-slate,  with  an  intermixture  of  small  mica  scales, 
usually  fine  in  the  grain,  but  sometimes  rather  coarse,  in  which 
case  small  pieces  of  jasper  and  other  substances  are  occasionally 
interspersed.      The  rock  passes  into  what  is  to  all  appearance 
clay-slate,  usually  called  transition  clay-slate,  to  distinguish  it  from 
the  primary  kind  mentioned  above,  thin  layers  of  which  usually 
lie  as  if  compressed  between  more  compact  and  massive  portions 
of  the  strata.   The  latter  almost  invariably  lie  at  high  angles,  and 
are  not  unfrequently  quite  vertical. 

Interposed  between  this  and  the  carboniferous  system,  or  coal- 
formation,  we  find  the  old  red  sandstone,  or  Devonian,  as  it  has 
been  often  called.  As  chiefly  a  sandstone,  it  is  composed  of  par- 
ticles of  quartz  and  laminated  clay,  varying  in  consistency  from 
hard  compact  building-stone  to  soft  crumbling  earth.  A  close- 
grained  fissile  flagstone  is  not  unfrequent,  and  an  important 
member  of  the  series  is  the  conglomerate,  consisting  of  rolled 
pebbles  of  various  sizes,  of  every  description  of  the  older  rocks, 
the  accumulations  probably  of  ancient  shores.  Soft  and  fiiable 
shales,  most  variable  in  colour,  are  interstratified  in  thin  layers 
among  the  other  beds.  Although  many  of  the  sandstones  are 
white,  the  great  mass  of  this  formation  is  of  a  reddish-brown 
colour,  being  deeply  impregnated  with  peroxide  of  iron,  which 
must  have  filled,  almost  to  saturation,  the  waters  from  which  many 
of  its  beds  have  been  deposited.    The  limestones  associated  with 

*  Paob*b  TeaA-Booh  o/Qeology,  63. 
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these  strata  are  usually  called  comstones.  They  are  coarse,  porous, 
and  silicious,  with  veins  of  quartz,  jasper^  &c.,  aud  other  foreign 
matter.  They  have  been  frequently  burnt  for  quicklime ;  but  the 
attempt  is  generally  abandoned  after  a  trial,  as  the  product  is 
scanty,  and  ill-fitted  for  agricultural  purposes,  owing  to  the  pre- 
sence of  a  large  quantity  of  magnesia.* 

The  carboniferous  system  which  succeeds  this  embraces  the 
coal-measures,  mountain  limestones,  and  carboniferous  slates. 
The  sandstones,  which  are  well  known  as  our  most  valuable  building- 
stones,  are  usually  composed  of  white  quartz  particles,  variable  in 
size,  the  hardness  varying  with  the  nature  of  the  cementing 
medium,  which  is  sometimes  likewise  quartzose,  at  other  times 
calcareous.  Some  of  these  sandstones  are  known  in  England  by 
the  name  of  millstone  grit.  They  alternate  with  shales  of  differ- 
ent kinds,  bituminised  in  the  same  manner  as  coal,  clays,  iron- 
stones, and  limestones.  The  limestone  of  this  formation,  called 
mountain  limestone,  because  generally  found  on  the  sides  or  sum- 
mits of  trap  hills — is  a  dark-coloured  grey  or  bluish  rock,  very 
compact,  and  of  a  hard  and  durable  texture.  It  often  forms  thick 
beds ;  at  other  times  it  appears  in  numerous  thin  layers,  interposed 
among  the  shales,  which  thus  appear  to  predominate.  The  whole 
is  filled  with,  or  in  a  considerable  degree  composed  of,  the  remains 
of  corals,  encrinites,  shells,  trilobites,  &c.;  and  when  polished  and 
used  as  marble,  these  give  a  curious  appearance  to  the  surface. 
This  is  the  most  valuable  of  all  the  limestones,  viewed  in  an  eco- 
nomical light,  as  it  affords  the  best  material  for  building,  mortar, 
and  for  all  agricultural  purposes-f  It  would  of  itself  render  this 
system  valuable ;  but  when  taken  in  connection  with  the  coal, 
ironstone,  and  building-stone,  which  it  affords  in  such  abundance 
and  excellence,  it  acquires  a  pre-eminence  in  usefulness  to  man 
with  which  no  other  admits  of  comparison.  Considering  both  its 
organic  remains  and  lithological  structure,  it  is  evident  that  it  has 
been  deposited  under  very  different  circumstances  from  any  of  the 
stratified  rocks  we  have  hitherto  referred  to.  The  land,  up  to 
this  time  confined  to  comparatively  limited  areas,  had  now  become 
extended  into  wide-spreading  districts,  admitting  of  the  accumu- 
lation of  large  rivers  and  extensive  fresh-water  lakes  and  marshes. 
To  a  considerable  extent,  therefore,  marine  productions,  which 
hitherto  predominated,  began  to  be  superseded  by  a  land  vegetation. 
The  exuberance,  but  not  the  variety  of  vegetable  life,  in  particular, 
is  very  remarkable,  and  implies  the  action  of  causes  of  fertility 

*  43.64  carbonate  of  lime,  33.49  carbonate  of  magnesia,  21.50  silicious  matter, 
1.06  oxide  of  iron  and  alumina. — Johnston. 

f  This  limestone  consists  of  lime  in  combination  with  carbonic  acid,  the  former  in 
the  proportion  of  56.3,  the  latter  43.7  per  cent.  In  other  words,  a  ton  of  carbonate 
of  lime  contains  .11}  cwt  of  lime. 


566       SCIENCES   APPLICABLE  TO  AGRICULTURE— GEOLOGY. 

Dot  now  in  operation.     It  was  probably  owing,  in  some  measure, 
to  a  large  proportion  of  carbonic  acid  in  the  atmosphere,  as  it 
must  have  been  from  the  atmosphere  that  plants  yet  derived  the 
greater  part  of  their  nourishment,  for  little  vegetable  soil  could 
yet  exist     Inundations  uprooted  and  transported  this  teeming 
vegetation  to  the  mouth  of  rivers,  and  deposited  it  in  estuaries, 
while  other  catastrophes  led  to  its  being  overlaid  by  great  accumu- 
lations of  mineral  matter.     Animal  life  on  land  was,  however,  by 
no  means  on  a  corresponding  scale  of  magnitude  ;   animals  were 
few  in  number,  of  inconsiderable  dimensions,  and  still  belonging 
to  the  less  highly  organised  tribes.     Instead  of  the  singular  vege- 
tation of  the  period  being  consumed  in  the   support  of  huge 
herbivora,  such  as  those  that  afterwards  appeared,  its  destination 
seems  to  have  been  to  be  stored  up  for  the  use  of  man,  for  whose 
appearance  and  well-being,  as  the  crown  and  consummation  of 
the  present  economy  of  things,  we  can  observe  so  many  provisions 
made  from  the  earliest  dawn  of  geological  times. 

The  coal-measures  are  succeeded  by  a  series  of  sandstone  strata, 
magnesian  limestones,  and  variegated  shales  and  marls,  known 
collectively  by  the  name  of  New  Red  Sandstone  System.  It 
comprises  two  groups,  the  Permian  and  Triassic;  the  former 
including  the  lower  members  of  the  series,  the  latter  the  upper. 
The  marls  and  sandstones  of  the  inferior  beds  are  not  unlike  those 
of  the  coal-measures,  into  which  they  sometimes  pass  almost 
insensibly.  The  magnesian  limestones  are  characteristic  of  the 
middle  part  of  the  system  ;  they  are  white  or  yellowish — ^browu 
and  grey ;  in  general,  small,  granular,  and  glimmering  or  glisten- 
ing. Other  varieties  are  of  coarser  grain,  and  even  made  up  of 
small  fragments,  like  a  kind  of  conglomerate.  The  ingredients 
are  in  the  following  proportions  : — Magnesia,  48.3  ;  carbonic  acid, 
51.7;  so  that  1  ton  of  carbonate  of  magnesia  contains  9t  cwt.  of 
magnesia.  Along  with  these  there  is  a  trace  of  alumina,  oxide  of 
iron,  and  phosphoric  acid,  and  generally  a  trace  of  insoluble 
matter.  The  variegated  marls  in  the  upper  part  of  the  system 
frequently  contain  gypsum  or  sulphate  of  lime,  a  substance 
extensively  used  for  promoting  the  fertility  of  land  —  and 
rock-salt,  capable  of  so  many  useful  applications  in  hus- 
bandry. 

The  oolitic  system,  which  comprises  the  lias,  oolite,  and  wealden 
groups,  brings  us  a  step  nearer  to  the  existing  state  of  thinga  It 
comprehends  a  great  variety  of  different  substances,  such  as  argil- 
laceous limestones,  limestones  of  an  oolitic  texture,  or  consisting 
of  an  aggregation  of  small  rounded  particles,  calcareous  sand- 
stones, grits,  composed  of  triturated  shells  and  corals,  cla^s,  and 
certain  kinds  of  coal.  This  is  an  important  and  largely  developed 
system  in  England.  Some  of  the  members  of  it  likewise  exist  in 
Scotland,  but  on  a  very  limited  scale.    The  organic  remains  are 
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very  numerous,  and  they  are  dug  out  in  quantities  for  the  purpose 
of  being  converted  into  manure. 

The  chalk  or  cretaceous  system  is  one  of  the  most  distinctly 
marked  of  the  whole  series.  Greensand  constitutes  the  lower 
part  of  it,  and  the  highest  part  consists  of  the  upper  chalk,  which 
is  soft  and  white,  with  numerous  thin  layers  of  niut  nodules ;  and 
the  lower  chalk,  which  is  harder,  and  generally  has  few  flints. 
Chalk  is  nearly  a  pure  carbonate  of  lime,  and  the  flint  nodules 
are  almost  entirely  silica,  with  a  slight  and  variable  proportion  of 
potash,  lime,  and  alumina.  Extensively  developed  in  England, 
this  system  does  not  now  exist  in  Scotland,  although  there  is  reason 
to  believe  that  it  may  have  once  done  so  to  a  slight  extent. 

What  is  called  the  Tertiary  system  includes  a  great  variety  of 
regular  strata  and  sedimentary  acccumulations  superior  to  the 
chalk,  and  they  are  arranged  into  four  groups,  according  to  the 
amount  of  fossil  species  they  contain  identical  with  the  existing 
species.  These  groups  are  named  eocene,  miocene,  pliocene,  and 
pleistocene — the  first  cotemporary  with  the  dawn  of  plants  and 
animals  now  existing,  which  continue  to  increase  in  number  in  the 
"  two  intermediate  periods,  till,  in  the  last,  the  pleistocene,  nearly 
the  whole  of  the  organic  remains  can  be  traced  to  species  now 
living.  They  are  composed  of  a  great  variety  of  substances, 
deposited  under  various  conditions — sometimes  entirely  marine,  at 
other  times  from  fresh  water,  and  occasionally  from  a  mixture  of 
both.  Their  most  remarkable  feature  is  the  vast  number  and 
varied  character  of  the  fossil  animals  found  in  them,  particularly 
massive  and  large-boned  mammals,  now  feebly  represented  by 
elephants,  tapirs,  sloths,  &c.  So  varied  and  heterogeneous  are 
the  deposits,  that  it  would  lead  us  too  far  from  our  immediate 
object  to  describe  them  at  length  in  this  place.  Becourse  must  be 
had  to  works  strictly  geological.  Few  of  the  members  of  this 
series  are  much  developed  in  Scotland,  with  the  exception  of  the 
Boulder  or  Drift  formation,  which  is  regarded  as  the  uppermost. 
As  that  has  exercised  an  important  influence  on  the  surface  of  the 
country,  and  has  consequently  been  a  powerful  agent  in  modifying 
its  soil  and  agricultural  capabilities,  it  will  demand  further  consi- 
deration afterwards,  when  we  speak  of  those  superficial  accumula- 
tions which  have  so  often  masked  the  stratified  rocks,  and  buried 
them  to  a  depth  which  prevents  them  having  influence  on  the  sur- 
face. The  same  course  will  be  followed  with  the  other  superficial 
accumulations  (or  Post-tertiary  system),  which  have  originated 
from  a  variety  of  causes,  and  many  of  which  are  now  going  on 
around  us,  producing  the  same  effect. 

Having  thus  endeavoured  to  convey  a  general  notion  of  the 
diflferent  kinds  of  rocks,  and  of  their  position  relatively  to  each 
other  in  the  crust  of  the  earth,  and  also  of  their  composition,  it 
remains  for  us  to  say  a  few  words  regarding  their  geographical 
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distribntion.  Of  this,  however,  our  space  will  enable  us  to  sketch 
only  the  general  outline  of  Scotland,  in  which  the  readers  of 
this  work  are  more  directly  interested.  For  the  details,  as  well 
as  for  the  geological  features  of  the  other  parts  of  the  kingdom, 
reference  must  be  made  to  maps,  and  the  works  which  expressly 
treat  of  them.* 

The  older  geologists,  such  as  the  late  Professor  Jameson,  were 
accustomed  to  consider  Scotland  under  three  great  divisions,  each 
of  them  characterised  by  the  prevalence  of  certain  rock-forma- 
tions. Although  such  a  division  does  not  altogether  conform 
to  modern  classifications,-  it  by  no  means  does  such  violence  to 
them  as  to  induce  us  to  forego  the  convenience  arising  from  it 
The  nature  of  the  formations,  while  in  themselves  presenting 
features  of  marked  distinction,  occasions  corresponding  dissimi- 
larities in  other  matters  depending  more  or  less  upon  them — 
such  as  the  aspect  of  the  scenery,  the  occupations  of  the  inhabi- 
tants, and  consequently  also,  in  some  degree,  their  manners  and 
habits. 

The  southern  division  extends  from  the  English  border  north- 
wards to  an  ideal  line  running  in  a  north-east  direction,  nearly 
from  Girvan  in  Ayrshire  to  the  neighbourhood  of  Dunbar  in  Had- 
dingtonshire. The  second  or  central  division  extends  from  the 
line  just  mentioned  to  another  running  nearly  parallel  to  it,  from 
the  mouth  of  the  Firth  of  Clyde,  by  Callander,  JDunkeld,  and  For- 
doun,  to  the  neighbourhood  of  Stonehaven  in  Kincardineshire. 
AH  the  rest  of  Scotland  to  the  north  of  this,  including  the  islands, 
constitutes  the  third  division. 

The  southern  division  is  most  homogeneous  in  structure.  It  is 
mainly  composed  of  a  broad  belt  of  the  lower  Silurian  or  grey wacke 
formation — so  partially  obtruded  on  by  other  rocks,  that,  in  a  general 
view,its  continuity  seems  little  interrupted.  Kelso  stands  on  a  limited 
area  of  the  undermost  beds  of  the  coal-formation,  an  advanced  portion 
of  the  great  English  coal-field  south  of  the  Border.  To  the  west  of 
this  there  is  a  pretty  extensive  circular  area  of  the  old  red  sandstone, 

*  We  believe  that  it  was  originally  intended  that  a  geological  survey  of  the  country 
should  accompany  the  trigonometrical  survey  now  in  progress.  This  design,  how- 
ever, was  speedily  abandoned ;  but  a  geological  survey  is  now  proceeding  imder 
the  general  direction  of  Sir  Roderick  I.  Murchison,  assisted  by  Professor  Hamsay 
and  other  men  of  science,  the  expense,  at  least  in  part  if  not  wholly,  defrayed  by 
the  Government  Under  such  auspices  we  may  expect  a  series  of  maps  which  will 
supersede  all  others,  and  prove  worthy  of  occupying  a  place  by  the  side  of  those  of 
the  topographical  survey.  Meanwhile  the  general  maps  of  Professor  Phillips,  Knipe's 
map  of  England,  M'Cullooh's  and  Professor  Kicol's  of  Scotland,  may  be  consulted. 
We  have  had  constructed,  on  a  large  scale,  a  very  good  general  map  of  Scotland, 
from  the  county  maps  published  in  the  Tramactions  of  the  Highland  and  Agricul- 
tural Society  of  Scotland — the  parts  wanting  supplied  from  other  sources.  The 
defect  of  all  existing  geological  maps,  for  agricultural  purposes,  is  the  absence  of 
correct  information  regarding  the  Northern  Drift  and  superficial  accumulations, 
which  often  exercise  a  much  greater  influence  on  the  character  of  the  soil  than  tbe 
fixed  rock-formations. 
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rounding  the  towns  of  Dumfries,  Lochmaben,  and  Moffat.  West 
from  this  the  Silurian  rocks  are  almost  uninterrupted,  save  b^  the 
three  great  granitic  areas  of  Kirkcudbrightshire,  the  most  consider- 
able of  which  has  the  Criffel  for  its  nucleus.  These  granitic  or 
sienitic  masses  appear  to  be  of  much  later  formation  than  the  rocks 
of  the  same  name  in  the  northern  division  of  the  kingdom.  In 
Liddesdale  the  coal-formation  again  enters  this  division,  with  its 
accompanying  limestones.  The  mountains  are  seldom  of  great 
elevation,  rarely  reaching  2000  feet,  and  they  are  composed  either 
of  the  nearly  vertical  silurian  strata,  or  of  a  dark  augitic  green- 
stone. The  other  igneous  rocks  are  porphyry,  the  only  consider- 
able area  of  which  is  formed  by  the  Cheviots,  while  insulated  hills 
occur  here  and  there,  as  the  Eildons,  several  hills  round  Inner- 
leithen, and  in  the  south  of  Kirkcudbrightshire.  This  used  to  be 
called  a  transition  district,  but  as  that  term  is  now  excluded  from 
modem  geology,  it  may  be  termed  the  Silurian  division.  Although 
so  extensively  developed  in  this  quarter,  it  is  important  to  remark 
that  the  silurian  rocks  are  almost  confined  to  this  part  of  Scotland, 
those  approaching  nearest  to  them  in  lithological  character  found 
elsewhere,  differing  in  some  respects  from  them,  and  apparently 
not  belonging  to  the  same  geological  era.  The  superficial  extent 
of  this  division  is  nearly  5100  square  miles. 

The  second  or  central  division  is  called  a  Secondary  district, 
because  mainly  composed  of  rock-formations  of  that  class.  By  far 
the  most  important  and  characteristic  of  its  deposits  is  the  coal- 
formation,  which  covers  a  great  part  of  its  surface,  especially 
towards  the  centre.  This  everywhere  includes  immense  deposits  of 
sandstone,  shales,  ironstone,  and  other  substances;  and  limestones 
are  frequently  associated  with  them.  The  formations,  especially 
towards  the  north  of  this  division,  show  a  tendency  to  run  in  parallel 
bands,  trending  in  a  north-east  direction.  Thus,  immediately  to 
the  north  of  the  coal-field,  there  is  a  slightly  interrupted  and  irre- 
gular band  from  Renfrew  to  the  mouth  of  the  Tay,  of  trappean 
and  porphyritic  rocks ;  this  marks  the  northern  limit  of  the  coal- 
fields in  Scotland.  This,  again,  is  bounded  on  its  northern  side  by 
a  broad  parallel  band  of  red  sandstone,  traversing  the  whole  breadth 
of  the  country  without  interruption,  its  greatest  breadth  on  the 
eastern  coast  from  Stonehaven  southward  to  the  mouth  of  the 
Eden,  and  its  narrowest  on  the  west,  from  Helensburgh  to  the 
vicinity  of  Dumbarton,  where  it  meets  the  Clyde.  Its^  course  can 
still  be  traced  further  in  the  same  general  direction,  as  it  reappears 
in  Renfrewshire,  Bute,  Arran,  and  touches  the  south-eastern  ex- 
tremity of  Cantire.  The  great  central  basin  of  the  Forth  and 
Clyde  has  a  similar  boundary  of  red  sandstone  on  the  south  side, 
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orossing  the  country  in  the  same  direction;  but  it  is  very  irregular, 
and  often  interrupted  by  the  intrusion  of  other  formations,  particu- 
larly of  the  coal-nelds,  and  the  extensive  porphyritic  range  of  which 
the  Pentland  Hills  form  a  part.  Unstratified  rocks  of  different 
kinds  are  extensively  developed  over  the  greater  part  of  this  divi- 
sion, consisting  of  greenstone,  basalt,  cliuKstone,  tufa,  and  felspa- 
thic  porphyries.  It  is  the  smallest  division,  its  area  not  exceeding 
5000  square  miles. 

The  geological  structure  and  physical  features  of  this  section, 
evidently  destine  it  to  be  the  main  seat  of  the  manufactures  and 
commerce  of  the  country,  and  consequently  the  place  of  concentra- 
tion for  its  people.  Traversed,  at  almost  equal  distances,  by  three 
great  rivers,  whose  broad  and  lengthened  estuaries  carry  naviga- 
tion, from  two  opposite  oceans,  far  into  the  heart  of  tlie  country  : 
abounding  in  coal,  limestone,  ironstone,  and  the  finest  building- 
stone,  it  presents  materials  to  commercial  enterprise,  and  indus- 
trial energy,  unparalleled  for  value  and  variety  in  any  other  part 
of  the  kingdom  of  equal  extent.  It  has  been  calculated  to  contain 
nine-tenths  of  the  mineral  wealth  of  the  whole  kingdom.  These 
natural  advantages  have  been  conferred  on  a  people  capable  of 
turning  them  to  the  best  possible  account ;  and  the  resulting  opu- 
lence and  prosperity,  both  in  their  present  state,  and  still  more  in 
their  future  promise,  are  such  as  cannot  be  contemplated  without 
wonder. 

The  third  geological  division  includes  the  whole  country  to  the 
north  of  this.  It  is  strictly  a  primitive  country,  granite  and  the 
schistose  rocks  formed  from  it  occupying  nearly  the  whole  surface. 
Along  with  the  more  northern  latitude,  elevated  mountain-chains, 
naked  precipitous  rocks,  and  extensive  ranges  of  wild  boggy  heath, 
combine  to  give  it  a  character  of  sternness  and  desolation,  which 
contrasts  with  the  richer  but  comparatively  tame  scenery  of  the 
central  district,  and  the  pastoral  softness  and  repose  of  that  farther 
to  the  south.  "  Its  mountain-chains  seem  to  preclude  all  further 
progress,  and  it  is  only  by  following  some  of  those  rivers  which 
break  through  the  rocky  barrier  that  access  to  the  wild  recesses 
can  be  obtained.  There,  lofty  mountains  covered  by  naked  rocks 
or  brown  heath,  frowning  precipices  unsoftened  by  the  hand  of 
time;  narrow  glens,  where  the  river  foams  through  its  rugged  bed 
worn  in  the  solid  rock  ;  wide  straths,  where  the  torrent  slumbers 
for  a  while  in  some  deep  dark  lake,  and  bleak  moors,  only  diversi- 
fied by  the  moss-grey  stones  or  solitary  tarn,  form  the  leading 
features  of  the  scene.  Here  man  and  his  labours  seem  like  intru- 
ders on  the  solitude  of  nature."  *  By  far  the  most  extensive  rock- 
formation  of  the  Highlands — and  it  is  confined  to  the  Highlands  and 
Western  Islands — is  gneiss,  which  occupies  the  principal  part  of  the 

*  Professor  Niool's  Gwide  to  the  Geology  of  Scotland, 


SCIENCES  APPLICABLE  TO  AGRICULTUJRE — GEOLOGY.       571 

Gouuties  of  Inverness,  Ross,  and  Sutherland,  and  is  extensiyely  de- 
veloped in  Aberdeenshire.  Lewis,  Harris,  and  the  two  Uists, 
are  almost  entirely  composed  of  gneiss.  It  is  calculated  to  cover 
an  area  of  not  less  than  9600  miles.  The  chief  mica-slate  district 
may  be  said  to  commence  in  the  Mull  of  Cantire,  expanding  when 
it  reaches  the  mainland  to  Loch  Etive  on  the  north  and  Dunoon 
on  the  south,  whence  it  follows  the  general  direction  so  often  re- 
ferred to,  embracing  a  great  part  of  Argyllshire,  part  of  Dumbar- 
ton and  Stirling,  suddenly  contracting  at  Glen  Prosen,  whence  it  is 
continued  in  a  narrow  stripe  to  the  east  coast.  There  is  a  large  area 
on  the  south-east  of  Loch  Linnhe  and  Loch  Lochy ;  another  in 
Banff;  and  it  again  appears,  in  some  extent,  in  the  west  of  Suther- 
landshire.  It  is  calculated  to  cover  a  surface  of  3250  square  miles. 
Immediately  to  the  south  of  this  deposit,  and  lying  between  it  and 
the  broad  red  sandstone  district  formerly  spoken  of,  there  is  a  very 
remarkable  belt  of  clay-slate,  intersecting  the  country  from,  one 
shore  to  the  other  in  one  continuous  zone,  its  breadth,  which  is  not 
great,  being  very  uniform  throughout.  The  other  chief  deposit 
of  clay-slate,  which  altogether  does  not  occupy  more  than  650 
square  miles  in  this  northern  division,  is  in  Banffshire.  The  coun- 
try lying  between  the  belt  of  clay-slate  and  the  chain  of  lochs 
occupying  the  depression  now  traversed  by  the  Caledonian  Canal, 
including  great  part  of  Inverness,  the  whole  of  Aberdeen,  Moray, 
Nairn,  and  Banff,  is  the  chief  seat  of  the  granite  rocks  :  they  are 
most  developed  in  Aberdeenshire,  where  they  form  the  fundamental 
rock,  probably  prevailing  throughout  the  whole  extent  of  the  coun- 
ty, though  frequently  overlaid  by  other  formations,  and  appear- 
ing in  the  lower  parts  of  the  county  only  where  the  superin- 
cumbent deposits  have  been  removed  by  some  denudating  agent, 
such  as  currents  of  water,  or  the  action  of  glaciers.  Beyond  the 
limits  of  the  granitic  region  indicated,  considerable  areas  lie  along 
the  north-west  side  of  the  Caledonian  Canal,  and  others  in  the  east 
of  Sutherland.  Altogether,  the  granitic  rocks  are  calculated  to 
extend  to  a  superficies  of  1760  square  miles,  including  those  of 
Kirkcudbrightshire,  which  do  not  exceed  160  square  miles.  The 
old  red  sandstone  is  extensively  developed  in  the  northern  division 
of  Scotland,  covering  an  area  of  not  less  than  2400  square  miles. 
The  whole  country  lying  around  Cromarty  Firth,  the  coasts  of 
the  Moray  Firth  eastward  to  a  point  beyond  the  Spey,  the  east 
coast  of  Ross  and  Sutherland,  and  nearly  the  whole  of  Caithness- 
shire,  are  of  this  rock ;  it  is  continued  in  the  Orkney  Islands,  and 
large  districts  occur  on  the  west  side  of  Sutherlandshire.  Quartz 
TOOL  also  enters  largely  into  the  geological  constitution  of  the 
northern  Highlands.  The  principal  deposit  exemplifies  that  ten- 
dency to  parallelism  which  has  oeen  before  spoken  of,  a  large 
longitudinal  area  of  it  running  from  Castletown  of  Braemar  in  a 
soath-westem  direction,  disappearing  in  Glenorchy ;  but  following 
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with  the  eye  the  same  general  direction  over  the  space  where  it  is 
interrupted,  we  again  meet  with  it  in  Jura  and  Islaj,  composing,  in 
fact,  the  greater  part  of  these  islands.  Skje  and  Mull  are  com- 
posed chiefly  of  trap,  and  fine  displays  of  columnar  basalt  are  fre- 
quent among  the  Western  Islands.  A  pretty  extensive  formation 
of  serpentine  occurs  at  Portsoy  in  Banffshire,  and  fine  crystalline 
limestone,  or  marble,  is  by  no  means  rare  in  Sutherlandshirey  and 
some  other  northern  localities.  In  this  very  general  sketch  of  the 
distribution  of  Scottish  rocks,  we  can  only  further  mention  that  the 
oolitic  formation,  one  so  characteristic  of  the  south  of  England, 
just  makes  its  appearance  in  Scotland,  always,  however,  in  the 
northern  division.  A  narrow  patch  of  it  skirts  the  eastern  coast  of 
Sutherland  from  Golspie  to  beyond  Helmsdale ;  similar  patches 
occur  on  the  east  coast  to  the  north  and  south  of  Cromaii;y  'Firth ; 
others  in  the  Isle  of  Skye,  and  a  few  other  localities.  The  island 
of  Mull  has  recently  attracted  attention  for  its  leaf-beds,  apparently 
of  the  Tertiary  period. 

Having  thus  noticed  the  distributions  of  rock-formation  in  Scot- 
land as  far  as  our  limits  permit,  we  shall  next  direct  attention  to 
the  character  of  the  soil  formed  from  the  principal  kinds  of  them 
separately,  before  adverting  to  the  many  causes  which  combine  to 
mingle  the  produce  of  different  rocks,  and  impart  to  the  soil  pro- 
duced from  them  that  composite  character  which  it  is,  for  the  most 
part,  found  to  possess. 

The  precedence  in  this  inquiry  may  be  given  to  granite,  as  it 
has  influenced  the  character  of  so  many  other  rocks,  and,  by  im- 
parting to  them  similar  ingredients,  has  prepared  them  to  -produce 
similar  effects  Of  course,  it  is  only  simple  rocks,  or  those  which 
are  composed  of  only  one  ingredient — such  as  quartz  or  marble — 
that  produce  a  homogeneous  and  unmixed  soil.  But  the  majority 
of  rocks  contain  several  different  substances,  and  they  form  of 
themselves  a  compound  mineral  soil,  even  without  taking  into 
account  the  substances  derived  from  other  quarters,  which  tend 
still  farther  to  complicate  their  character.  Of  this  nature  is 
granite,  the  composition  of  which,  both  mechanical  and  chemical, 
has  been  already  noticed.  The  ingredients  vary  much  in  different 
granites  in  their  relative  proportions,  and  also  in  their  tendency  to 
decomposition,  both  of  which  circumstances  have  an  influence  on 
the  soil  produced  from  them.  We  have  already  alluded  to  the 
rapidity  with  which  the  felspar  sometimes  decomposes ;  in  all  cases 
it  IS  the  first  to  give  way,  because  the  silicates  of  potash  or  of  soda 
are  decomposed  by  the  carbonic  acid  of  the  atmosphere,  which 
combines  with  them,  and  forms  carbonates.  The  latter  being  very 
soluble  in  water,  are  speedily  washed  away  by  rains ;  while  the 
insoluble  silica,  the  silicate  of  alumina,  and  the  particles  of  quartz 
and  mica  of  the  other  component  ingredients,  are  either,  from  their 
greater  weight,  left  behind,  or  carried  slowly  downwards  to  the 
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T^alleys  by  heavy  showers.  It  thus  happens,  as  has  been  well 
remarked  by  Professor  Johnston,*  that,  on  mountain -sides  and 
sloping  grounds,  the  most  fertilising  parts  of  the  granitic  soil  are 
generally  carried  off,  and  little  remains  but  an  unproductive  sand; 
while,  on  the  other  hand,  the  clay  accumulated  in  the  valleys — chiefly 
the  silicate  of  alumina,  owing  to  the  comparative  rarity  of  the  sili- 
cioQs  sand — is  too  stiff  and  intractable  to  be  readily  converted  into 
a  prolific  soil.  Mica  resists  decomposition  for  a  considerable  time, 
owing  to  the  small  quantity  of  alkaline  constituents  it  contains ; 
gradually,  however,  the  potash  and  magnesia  become  soluble,  and 
it  is  converted  into  clay.  In  its  ordinary  state,  therefore,  granite 
IS  of  itself  deficient  in  many  of  the  best  fertilising  elements  ;  but 
there  is  a  common  variety  named  syenite,  in  which  the  mica  is 
wanting,  and  its  place  supplied  by  hornblende^  which  brings  con- 
siderable supplies  of  lime  and  magnesia,!  rendering  the  soils  pro- 
duced from  It  of  much  greater  agricultural  value.  The  schists 
formed  from  granite — namely,  gneiss  and  mica-slate,  consisting, 
as  has  been  seen,  of  the  same  ingredients,  only  in  a  different  state 
of  mechanical  aggregation — produce  soil  essentially  of  similar  qua- 
lities. In  these,  however,  the  mica  predominates,  while  in  the  former 
the  felspar,  the  most  valuable  constituent,  is  present  in  smaller 
quantities,  and  in  the  latter  it  is  entirely  wanting.  Owing  to  this 
circumstance  their  produce  is  somewhat  inferior  in  value  to  that 
of  granite,  although,  from  the  greater  degree  of  comminution  in 
the  particles,  they  are  more  easily  decomposed  and  reducible  to 
soil,  a  circumstance  which  may  tend  so  far  to  counterbalance  the 
disadvantages  referred  to.  Of  granitic  soils,  however,  the  mica- 
ceous, the  produce  of  mica-slate,  is  regarded  as  the  poorest ;  and  as 
it  and  gneiss  prevail  over  such  extensive  districts,  where  they  form 
the  only  fixea  rocks,  they  can  derive  for  the  most  part  but  little 
advantage  from  the  intermixture  of  other  materials.  In  the  mica- 
slates  of  rerth  and  Inverness  there  is  one  circumstance  which  may 
tend  greatly  to  increase  their  fertility,  namely,  the  dissemination  in 
the  rock  of  an  immense  number  of  garnets — so  numerous,  that  in 
many  cases  they  may  be  regarded  rather  as  integral  constituents 
than  as  accidentally  present.  Although  very  variable  in  chemical 
constitutipn,  these  minerals  in  all  cases  contain  a  considerable 
quantity  of  lime — ^from  21.79  to  37.15  per  ceutj — enough  to 
influence  materially  their  effect  on  vegetation. 

The  more  elevated  and  thin  granitic  soils  are  said  to  be  well 

*  JoHiiBTOM's  Agricultural  Chemittry  and  Oeology,  2d  edit.,  p.  489. 
SOiea.      Hagneiuu        Lima, 
t  60.10  —  24.31  —  1278.— BONSDOBFF. 
69.75  —  21.10  —  14.26.—      Do. 

Silica.       Alnmiiia.       Lima. 
t  86.86  —  24.19  —  S7.16.-CaoPT. 
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fitted  for  the  growth  of  the  larch.*  Jadging  from  what  is  seen  In 
the  Highlands  of  Scotland,  firs  and  pines  generally  suited  to  the 
climate  seem  to  prosper  in  granitic  soils.  Their  chemical  defi- 
ciencies for  agricultural  purposes  are  very  obvious,  but  the  means 
of  supplying  them  to  a  certain  extent  are  equally  so.  The 
mixture  of  crushed  or  broken  mica-slate  with  a  stiff  ten  aceous  clay 
soil  could  scarcely  fail  to  have  a  good  effect  on  its  mechanical 
texture,  as  it  has  a  greater  tendency  than  even  sharp  or  quartzose 
saud  to  render  it  friable  and  easily  pulverised. 

The  productiveness  of  granitic  soils,  as  indeed  of  every  other, 
must  necessarily  depend  in  a  great  degree  on  the  climate.  Thus 
the  fertility  of  the  granitic  districts  of  Cornwall,  where  the  eleva- 
tion happens  to  be  similar,  may  be  expected  to  be  much  greater 
than  those  of  Aberdeen  or  Sutherlandshire.  But  there  is  one  cir- 
cumstance which  removes  them,  in  a  much  greater  degree  than 
the  soils  of  most  other  formations,  from  beneficial  climatic  in- 
fluences, and  which  accounts  so  far  for  the  idea  of  sterility  which 
we  are  accustomed  to  associate  with  them  Granite  generally 
forms  the  nucleus  of  our  great  mountain-ranges ;  its  schists  envelop 
their  flanks,  and  often  rise  to  their  highest  elevations :  they  thus 
unite  in  forming  an  alpine  or  sub-alpine  country,  which  lifts  them 
into  the  region  of  cold  and  storms,  where  any  fertilising  properties 
they  possess  are  never  properly  developed ;  while  in  the  interme- 
diate spaces,  comparatively  flat,  but  still  elevated,  water  accumu- 
lates from  the  want  of  natural  drainage ;  and  extensive  bogs  are 
formed,  spreading  far  and  wide  the  cheerless  aspect  of  infertility 
and  desolation,  beyond  what  the  intrinsic  properties  of  these  rocks 
would  lead  us  to  anticipate. 

The  relations  which  granite  bears  to  the  primary  schists,  may 
be  regarded  as  somewhat  analogous  to  those  borne  by  the  trap 
rocks  to  the  Silurian  and  secondary  formations.  The  latter  are 
penetrated  and  upheaved  by  the  igneous  masses  which  have  fre- 
quently overrun  their  surface,  and  mingle  their  disintegrated 
materials  with  theirs.  Like  the  granites,  they  form  mountain- 
chains,  and,  in  whole  or  in  part,  insulated  mountains ;  but  they 
are  of  inferior  elevation  and  less  inhospitable  aspect,  as  may  be 
seen  by  comparing  those  of  the  central  and  southern  divisions  with 
those  of  the  northern.  As  the  most  common  and  important  of 
these,  greenstone  may  be  regarded  as  a  type.     The  composition 


*  The  larch  is  said  by  Sir  James  Stuart  Menteath  to  grow  naturally  on  the 
primitive  mountains,  as  the  granite  and  gneiss  of  the  Alps;  and  it  is  a  curious 
confirmation  of  this  to  observe,  that  in  the  whole  range  of  the  Jura  mountains, 
which  is  a  limestone  formation  rising  to  an  elevation  of  several  thousand  feet,  not  a 
single  self-sown  larch  can  be  discovered.  The  larches  of  Dunkeld,  which  have 
become  celebrated  for  their  size  and  beauty,  are  within  the  limits  of  the  mica-slate 
region ;  but  we  are  unable  to  say  how  far  the  micaceous  soil  may  be  modified  by 
superficial  accumulations. 
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varies  a  good  deal,  but  the  chief  ingredients  are  anglte,*  horn- 
blende, and  felspar.  Albite,t  also,  is  a  frequent  constituent  of 
freenstone,  especially  of  those  kinds  which  are  so  abundant  near 
Edinburgh  and  other  parts  of  the  central  district.  In  those  of  the 
southern  district,  which  are  darker  and  more  compact,  augite 
largely  predominates.  Basalt  is  the  most  compact  ana  heaviest  of 
the  trap  rocks,  of  a  dark  colour  and  very  fine  grain,  essentially 
augiticy  containing  also  magnetic  oxide  of  iron — ^very  frequently 
small  crystab  of  olivine  and  zeolite.  The  predominating  earth  in 
olivine  is  magnesia,  and  the  zeolites  contam  from  10  to  14  per 
cent  of  soda,  always  with  a  trace,  and  sometimes  with  several 
per  cent,  of  potash.  It  will  at  once  be  perceived,  from  the  chemi- 
cal composition  of  these  rocks,  that  they  abound  in  fertilising  sub- 
stances, and  constitute,  in  fact,  our  most  valuable  soils.  All  of 
them  contain  lime  in  considerable  quantities ;  they  furnish  plants 
with  alkalies  and  the  necessary  quantity  of  magnesia ;  and  it  is 
asserted  by  Dr  Anderson  that  basaltic  rocks  contain  appreciable 
quantities  of  phosphoric  acid^  so  that  they  are  in  a  condition 
to  furnish  the  plant  with  almost  all  its  necessary  ingredients. 
According  to  rrofessor  Johnston,  the  quantity  of  lime  in  trap 
rocks  is  often  equal  to  about  20  per  cent  of  the  weight  of  the 
rock,  or  5  tons  of  trap  contain  as  much  lime  as  1  ton  of  pure 
limestone.  Their  value,  however,  varies  very  much  in  different 
localities,  both  owing  to  the  modifications  to  which  they  are  liable 
in  their  composition,  and  the  kind  of  minerals  they  happen  to  have 
disseminated  through  them,  or  occurring  in  veins  and  drusy  cavi- 
ties. Thus  in  the  island  of  Skye,  which  is  formed  almost 
entirely  of  trap,  the  rock  is  a  variety  of  augite,  named  hypers- 
thene, }  which  is  so  hard  as  to  decompose  very  slowly,  and  con- 
tains very  little  either  of  lime  or  alumina ;  hence  an  unfruitful 
soil.  Trap  soils  are  of  a  dark  colour,  especially  that  formed  from 
basalt.  The  latter,  between  the  fingers,  has  a  somewhat  greasy 
feel. 

The  above  constitute  the  chief  augltic  species  of  trap ;  the  other 
division  has  been  named  the  felspathic,  because  felspar  predo- 
minates in  their  composition.  To  the  latter  may  be  referred  the 
greater  part  of  the  porphyries,  which  form  an  important  feature 
in  the  geology  of  this  country.  They  consist  of  a  basis  of  felspar, 
with  crystals  of  different  kinds,  and,  in  greater  or  less  numbers, 
disseminated  through  the  mass.     The  general  characters  of  the 
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soil  may  be  Inferred  from  what  has  been  already  stated  regarding 
the  properties  of  felspar.  Alumina,  potash,  lime,  and  magnesia,  are 
generally  present,  although  the  two  latter  are  in  small  quantity. 
The  soil  formed  by  its  disintegration  is  apt  to  be  too  stiff  and 
tenacious,  unless  its  texture  be  altered  by  the  intermixture  of  other 
substances,  and  it  is  commonly  of  a  reddish-brown  colour.  In  the 
mountainous  district  of  the  Cheviots,  the  rocks,  essentially  felspathic, 
are  mixed  with  a  great  variety  of  other  substances,  such  as  jasper 
and  agates,  in  all  their  varieties.  They  become  loose  and  cavernous, 
and  seem  to  be  continually  crumbling  down  as  if  rotten.  The 
consequence  is  that  these  hills  are  covered  with  a  good  layer  of 
soil,  sufficiently  friable  from  the  abundant  intermixture  of  silicious 
partiules,  and  naturally  somewhat  dry — properties  which  adapt  it 
well  for  the  support  of  the  fine  and  nutritious  natural  herbage 
which  has  rendered  these  hills  so  celebrated  as  a  sheep-walk. 
Trap  tufa,  another  form  of  eruptive  rock,  which  either  forms  hills 
of  itself  or  is  associated  with  other  rocks  in  forming  them,  has  an 
earthy  basis,  in  which  are  enclosed  masses,  usually  rounded,  ot 
other  eruptive  rocks,  or  of  stratified  formations.  Its  heterogeneous 
contents  must  render  the  soil  equally  so.  The  earthy  matter, 
when  exposed  to  the  air,  soon  crumbles  down ;  hence  hills  formed 
of  this  substance  have  usually  a  rounded  and  pretty  uniform  out- 
line, and  are  covered  with  a  good  deal  of  soil,  not,  however,  of 
great  fertility. 

Besides  these  there  are  several  other  kinds  of  trap,  which  may 
be  considered  as  varieties  of  the  above ;  but  they  are  by  no  means 
of  general  occurrence,  and  can  have  only  a  partial  and  local  in- 
fluence on  the  soil.  Although  performing  a  part  similar  to  the 
granites  in  the  structure  of  the  earth,  the  trap  rocks  are  thus  seen 
to  be  vastly  more  favourable  to  the  interests  of  agriculture.  Their 
varied  and  often  picturesque  forms,  while  they  agreeably  diversify 
the  scenery,  give  rise  to  many  undulating  uplands  and  sloping 
banks,  well  fitted  to  receive  the  genial  influence  of  the  sun ;  and 
wherever  they  are  too  steep  or  rugged  to  admit  of  the  operations 
of  the  plough,  they  never  fail  to  prove  valuable  pasture-lands. 
They  form  the  substratum  over  extensive  districts,  readily  admit- 
ting of  arable  culture,  when  their  fertilising  properties  are  seen  to 
the  best  advantage.  As  these  rocks  are  almost  always  full  of 
rents  and  fissures,  the  water  from  the  superincumbent  soil  finds 
ready  means  of  escape,  and  this  adds  to  their  other  advantages 
the  important^ one  of  being  generally  free  from  superfluous  mois- 
ture. 

The  stratified  or  sedimentary  rocks  produce  soils  of  very  varied 
character,  the  chief  properties  of  which  may  be  inferred  from  their 
composition,  which  has  oeen  already  described.  The  silurian  rocks, 
composed  of  clay  and  particles  of  quartz,  and  very  generally  inter- 
stratified  with  transition  day-slate,  produce  by  their  joint  decora- 
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position  a  clayey  soil  of  a  ^rey  coloar,  cold,  thin,  and  rather  unpro- 
ductive. The  transition  clay-slates,*  however,  contain  lime,  fre- 
quently also  magnesia  and  potash,  although  for  the  most  part  in 
small  quantities :  when  the  lime  amounts  to  7  per  cent,  which 
is  sometimes  the  case,  it  must  have  a  considerable  influence  on  their 
productiveness.  In  the  southern  division  of  Scotland,  greywacke 
soil,  even  when  unaltered  by  superficial  accumulations,  produces, 
under  the  ordinary  process  of  culture,  good  crops  of  turnips  and 
oats.  On  the  banks  of  rivers  and  in  low-lying  districts  it  is  always 
modified  and  improved  by  the  accession  of  transported  materials. 
As  this  rock  often  forms  elevated  districts  of  country,  and  even 
mountain-ranges,  it  is  there  exposed  to  a  damp  and  cold  climate ; 
but  even  in  these  circumstances  its  soil,  when  somewhat  dry,  pro- 
duces a  thick  sward  of  good  natural  grass,  which  forms  excellent 
sheep-pasture.  The  greywacke  is  almost  always  pervaded  by 
numerous  veins  of  calc-spar,  frequently  forming  a  kind  of  network, 
and  sometimes  several  inches  in  thickness.  The  soil  must  derive  a 
great  supply  of  lime  from  this  source,  as  that  mineral  contains  up- 
wards of  50  per  cent  of  lime.  Like  the  trap-rocks,  this  deposit 
contains  numerous  fissures,  which  must  promote  the  natural  drain- 
age ;  and  as  the  strata  are  almost  always  inclined  at  a  high  angle, 
or  vertical,  other  openings  occur  between  the  layers,  which  will 
act  in  a  similar  way.  Through  the  latter,  according  to  Professor 
Johnston,  the  soluble  parts  of  the  soil  and  of  the  manure  are  liable 
to  be  carried  by  the  rains,  thus  impoverishing  the  land. 

The  soil  on  the  surface  of  the  old  red  sandstone  will  vary  accord- 
ing to  the  part  of  the  formation  that  happens  to  be  uppermost. 
The  conglomerate  is  composed  of  an  immense  number  of  water- 
worn  pebbles,  of  various  dimensions,  and  belonging  to  most  of  the 
older  sedimentary  rocks,  as  well  as  some  of  the  igneous  ones :  the 
cementing  medium,  which  is  the  first  to  become  disintegrated,  forms 
a  clayey  soil.  The  pebbles,  or  enclosed  rounded  fragments,  being 
composed  chiefly  of  quartz,  long  resist  decomposition,  and  are  often 
found  scattered  about  tlie  country  after  the  decay  of  the  substance 
in  which  they  were  imbedded  sets  them  free.  The  sandstones, 
occupying  the  upper  parts  of  the  formation,  produce  a  light  sharp 
soil,  and  of  itself  far  from  productive.  The  soft  red  crumbling 
matter,  intermixed  with  marly  beds  equally  soft  and  friable,  is  the 
roost  productive.  "  It  yields  a  warm  and  rich  soil,  such  as  the 
mellow  lands  of  Herefordshire,  and  the  best  in  Brecknock  and 
Pembroke  shires.  The  soil  in  every  district  varies  according  as  the 
partings  of  the  marl  are  more  or  less  numerous.  These  easily 
crumble,  and  where  they  abound,  form  a  rich  stiff"  wheat  soil,  like 
that  of  East  Lothian  and  parts  of  Berwickshire ;  where  they  are 
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less  frequent  the  soil  is  lighter,  and  prodaces  excellent  turnips  and 
barley.  Where  the  subsoil  is  porous,  this  land  is  peculiarly  favour- 
able to  the  growth  of  fruit  trees.  The  apple  and  the  pear  ai*e 
largely"  grown  in  Hereford  and  the  neighbouring  counties,  long 
celebrated  for  the  cider  and  perry  they  produce."*  The  comstone 
group,  belonging  to  this  formation,  often  produces  a  favourable 
effect  on  its  soils,  the  disintegration  of  the  calcareous  nodules,  and 
the  mixture  of  their  ingredients  with  the  argillaceous  and  silicions 
particles,  forming  an  excellent  compound.  Some  of  the  best  tar- 
nip  and  wheat  lands  in  Roxburghshire  are  found  in  the  region  of 
the  old  red,  but  in  many  cases  they  are  mixed  with  transported 
matter.  The  tile-stones  are  largely  developed  both  in  the  central 
and  northern  divisions  of  Scotland,  in  Ayr  and  Lanark  shires,  also 
in  Perthshire,  the  east  of  Boss-shire,  and  in  Caithness.  In  most  of 
these  districts  some  of  the  best  corn-lands  in  the  country  occur, 
particularly  in  the  valleys  and  by  the  sides  of  rivers;  but  in  such 
situations,  it  is  probable  that  only  a  portion  of  the  soil  is  derived 
from  the  old-i'ed-sandstone  rocks.- 

The  sandstones  of  the  coal-formation  are  similar  in  composition 
to  those  of  the  harder  and  more  compact  beds  of  the  old  red ; 
they  consist  almost  entirely  of  particles  of  quartz,  and  are  therefore 
of  themselves  unproductive.  If  in  somewhat  elevated  and  exposed 
situations,  they  are  frequently  occupied  by  barren  heaths.  The 
shales  produce  a  stiff  unproductive  clay  ;  but  when  mixed,  as  they 
often  are,  with  the  sharp  quartzose  sand,  they  become  friable,  and 
may  easily  be  rendered  fruitful,  particularly  by  the  application  of 
lime.  The  fine  clay  of  this  formation  consists  of  felspar  thoroughly 
decomposed,  little  being  left  but  the  silica  and  alumma ;  but  when 
the  decomposition  has  not  proceeded  so  far,  Dr  Anderson  states 
that  different  sorts  of  clay-slates  and  shales  are  produced,  which, 
though  of  considerable  hardness,  disintegrate  sometimes  with  great 
rapidity,  and  often  produce  soils  of  much  value.  The  rich  soils 
which  are  sometimes  observed  on  the  lower  strata  of  this  forma- 
tion, as  in  the  vicinity  of  Kelso,  are  mainly  derived  from  other 
sources — alluvial  and  transported  detritus,  with  contributions  from 
the  shales  and  calcareous  beds  which  are  frequent  in  such  situa- 
tions. 

The  consideration  of  the  soils  derived  from  the  other  formations 
must  be  reserved  for  a  future  occasion,  as  well  as  of  those  alluvial 
and  superficial  accumulations  arising  from  various  causes,  which  in 
so  many  instances  completely  obliterate  the  influence  of  the  sub- 
jacent strata  on  the  soil,  and  introduce  new  soil-producing  sub- 
stanoes  with  which  they  have  no  connection. 

•  J0HW8T0»'8  Lectures  on  Agricultural  Chemistry  and  Geology,  p.  475. 
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A  Walk  <md  a  TaUc  through  the  Agricultural  Implement  De- 
partment of  the  Crystal  Palace,  Sydenham  (continued  from  page 
626). — Next  to  Clayton's  machines,  Messrs  Holmes  &  Son  of  Nor- 
wich, and  Messrs  Reeves  of  Bratton,  Wilts,  exhibit  a  variety  of  drills. 
At  the  termination  of  same  side  are  a  variety  of  bee-hives,  exhibited 
by  Marriott  of  Gracechurch  Street,  and  Neighbour,  High  Hoi  born, 
and  a  series  bf  exceedingly  elegant  wire  flower-baskets  by  Richards, 
370  Oxford  Street,  and  some  beautiful  cast-iron  garden -seats  and 
terra-cotta  garden  vases  by  T.  Johnson  of  Leicester. 

The  central  compartment,  9-10-11-12,  is  filled  with  a  miscella- 
neous assortment  of  machines  and  implements  by  various  manu- 
facturers, of  which  we  noted  the  following  : — Fowler  s  patent  drain- 
ing-plough.     This  mechanism,  with  the  mode  of  working  of  which 
the  majority  of  our  readers  are  doubtless  well  acquainted,  is  an 
accomplished  fact.     '^  In  clay  subsoils,"  says  Mr  Pusey,  "  with  a 
gentle  fall,  the  success  of  this  new  implement  seems  to  be  beyond 
a  doubt ;  and  in  all  circumstances  the  inventor  is  ready  to  under- 
take the  risk  of  the  execution."     Since  the  period  Mr  Pusey  re- 
ported on  it,  many  improvements  have  been  effected.     Instead  of 
the  power  of  horses  working  the  capstan,  a  stationary  engine  is 
usecty  and  wire-rope  is  employed,  on  which  the  drain-tiles  are 
strung.     Mr  Hoskyns  speaks  with  interest  of  it,  "  with  its  happy 
incidental  adoption  of  the  lately  invented  wire-rope,  and  that  most 
su^estive  and  satisfactory  feature  which  it  embodies  in  its  station- 
ary engine.     It  is  impossible  to  see  this     .     .     .    without  recog- 
nising in  it  the  outline  of  something  which  may  relieve  our  clay 
soils  as  much  from  the  pressure  of  heavy  hoofs  and  wheels  on  the 
surface  in  the  act  of  cultivation,  as  his  iron-string  necklace  of  pipes 
relieves  their  moisture  from  below,  cutting  through  the  subsoil  like 
a  cheese."    A  short  notice  of  the  mode  of  working  the  ^'  plough  " 
may  be  of  interest  to  some  of  our  readers.      The  aperture  in 
which  the  drain-tubes  are  placed  is  made  by  a  pointed  "  mole  " 
attached  to  a  thin  *'  coulter  '^  or  plate,  which  advances  edgeways 
through  the  soil ;  this  coulter  being  attached  to  the  ^'  plough," 
which  runs  along  the  surface  of  the  ground,  and  is  pulled  along  by 
a  rope  attached  to  the  stationary  engine  or  horse  capstan.    To  the 
end  of  the  "mole  "  a  rope  is  attached,  on  which  are  strung,  one  after 
another,  the  drain-tubes.     To  commence  the  "hole,"  trenches  or 
pits  of  4  feet  long  and  1  wide  or  so  are  dug,  with  one  end — opposite 
to  the  direction  in  which  the  plough  is  to  go — sloping,  to  admit  of 
the  easy  dragging  down  of  the  rope  with  its  tubes  to  the  level  of  the 
bottom  of  the  trench,  which  regulates  the  depth  at  which  the  drains 
are  to  be  placed.    The  "mole"  and  "coulter"  are  then  lowered 
into  the  trenchy  and  the  former,  entering  the  soil,  is  pulled 
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forcibly  along,  and,  displacing  it,  makes  a  passage  in  which  the 
string  of  tubes  is  deposited  one  after  the  other.     The  only  evi- 
dence above  ground  of  the  operation  going  on  below,  is  the  nar- 
row slit  made  by  the  passage  of  the  coulter  through  the  soiL     On 
the  mole  reaching  the  second  trench — a  number  of  these  being 
made  in  the  line  of  drain,  according  to  the  nature  of  the  soil — the 
rope  is  withdrawn  from  the  interior  of  the  drain-tubes,  leaving 
them  in  the  soil    A  second  string  of  tubes  is  then  attached  to  the 
mole,  which  enters  the  side  of  the  second  trench,  and  so  proceeds. 
In  the  same  compartment  a  variety  of  "  root-graters  "  are  exhi- 
bited by  Wood   of  Stowmarket,  Barnard   &  Bishop,  Norwich, 
and  D.  Fowler  and  Fry  of  Bristol,  with  "seed-drills"  and  tumip- 
cutters-^an  excellent  specimen  of  the  latter  being  exhibited  by 
Samuelson  of  Banbury.     Gilbert,  of  the  Baker  Street  Bazaar, 
exhibits  patent  portable  iron  hurdles  and  fencing,  to  which  an 
ingenious  and  simple  mechanism,  containing  support  and  a  wheel, 
is  easily  attached,  by  which  the  hurdles  can  be  moved  to  the 
desired   spot    with   great   facility.      Messrs    Hill   &   Smith,    of 
Brierley  Hill    Iron- Works,    StaflFordshire,   exhibit  a  variety  of 
hurdles,  fencing,  skim-ploughs,  &c.     Near  these  we  meet  with 
Messrs  Barrett,  Exall,  &  Andrews'  collection,  amongst  which  we 
noticed  their  patent  horse-gear  and  portable  thrashing-machine — 
an  exceedingly  compact  arrangement — their  hay-tedding  machine, 
horse-rake,  and  safety  chaff-cutter.     Their  horse-rake  is  furnished 
with  a  movable  clearer,  which,  by  a  downward  action  simulta- 
neous with   that   which   raises  the   teeth,  causes  the   collected 
material  to  be  discharged  with  great  ease.     We  next  meet  with 
examples  of  Coleman's  patent  harrow-scarifier,  subsoil -plough,  and 
cultivator;  Bennall's  well-known  broad  share-plough.    W.  Sawney 
of  Beverley  exhibits  here  specimens  of  corn-winnowing  machines, 
and  Denton  of  Grantham  a  double-blast  dressing-machine.     The 
well-known  firm  of  Garrett  &  Co.  exhibit,  in  this  compartment, 
their  combined  thrashing-machines,  oat-crushers,  fencing  hurdles, 
&o ,  &c.     At  the  lower  end  of  this  compartment  we  met  with  a 
model  of  John  Henderson  Porter's  method  of  constructing  timber 
houses,    stables,   sheepfolds,  &c.,  of  ordinary   planks.      In   this 
system  the  upright  posts  are  provided  with  galvanised  iron  cover- 
ings, which,  being  put  on  both  sides,  and  extended  each  way  a 
little  beyond  the  edges,  form  grooves  in  each  side.     These  posts 
being  placed  in  a  line  with  each  other  at  such  distances  as  may 
be  deemed  necessary,  the  ends  of  the  boards  are  slipped  between 
the  metal  grooves :  these  planks  form  the  side  of  tne  buildings ; 
and  the  joints  at  the  ends  are  covered  by  the  metal ;  and  there  is 
thus  presented,  in  a  neat  foi-m,  both  exteriorly  and  interiorly,  a 
perfect  metal  covering  to  the  joints  from  the  roof  to  the  eaves. 
As  will  be  seen  from  this  description,  no  nails  are  used ;  and  the 
whole  can  be  put  up  and  taken  down  with  great  ease,  or  the 
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building  enlarged  or  diminished  according  to  circumstances.  This 
alone  renders  the  system  well  adapted  to  agricultural  buildings  of 
a  temporary  nature.  To  make  perfect  work,  the  horizontal  edges 
should  be  ploughed,  tongued,  and  grooved,  or  the  two  edges  may 
be  crossed  by  neat-cut  strips  of  felt  or  zinc. 

Having  disposed  of  the  great  bulk  of  the  implements  as 
ranged  in  the  compartments  already  noticed,  it  now  remains  for 
us  to  notice  those  on  side  12-1.  And  here  the  first  machines  which 
demand  a  notice  are  the  "  centrifugal  pumps  "  of  Appold  and  of 
Gwynne,  which,  kept  in  action,  and  throwing  up  huge  volumes  of 
water,  are  well  calculated  to  arrest  the  attention  of  the  visitor. 
From  the  ease  with  which  they  are  worked,  the  large  per-centage 
of  effective  work  obtained,  the  simplicity  of  arrangement,  offering 
little  obstruction  to  the  passage  of  extraneous  matter,  and  from 
their  being  little  liable  to  get  out  of  repair,  we  are  surprised 
that  they  have  not  been  more  largely  employed  for  the  varied  pur- 
poses of  the  agriculturist 

Appold  8  pump,  a  revolving  fan  with  curved  arms,  terminating 
in  nearly  a  tangent  to  the  circumference,  works  at  a  high  velocity 
between  two  casings.  The  fan  is  formed  of  two  circular  discs  of 
copper,  1  foot  in  diameter,  and  placed  at  a  distance  of  3  inches 
from  each  other.  Each  disc  has  a  central  opening  equal  to  half 
the  diameter,  through  which  the  water  is  admitted  ;  a  central  plate 
between  the  discs  serves  to  give  a  proper  direction  to  the  water, 
and  affords  a  means  of  attaching  the  shaft,  which  receives  motion 
by  a  pulley  at  its  outer  extremity.  The  casings  or  cheeks,  between 
which  the  fan  revolves,  serve  to  protect  the  outer  revolving  sur- 
faces, and  at  the  same  time  to  admit  of  the  free  influx  of  the 
water.  A  large  space  is  left  round  the  circumference  of  the  fan. 
As  the  fan  rapidly  revolves,  the  water  is  drawn  in  at  the  centre 
openings  of  the  fan,  and  by  the  centrifugal  force  sent  through  the 
curved  passages  between  the  curved  arms,  and  discharged  at  the 
orifices  at  the  termination  of  those  in  the  circumference  of  the  fan. 

In  Mr  Gwynne's  pump  the  arrangement  is  very  similar ;  there 
is,  however,  only  one  straight  revolving  arm  to  the  fan.  Experi- 
ments serve  to  point  to  the  curved  arms  as  affording  the  highest 
per-centaffe  of  work.  For  drainage-works,  irrigation,  &c.,  a  pump, 
size  B,  calculated  to  raise  500  gallons  per  minute,  takes^  a  power 
to  work  it  for  each  foot  high  of  .217  horse-power,  the  diameter  of 
the  suction-pipe  being  7,  and  that  of  the  discharge  6 — the  price 
being  ^^33.  The  centrifugal  pump  works  continuously  without 
the  aid  of  ^'  air-vessels,"  and  there  is  practically  no  limit  to  the 
height  to  which  water  can  be  raised  by  it. 

Near  to  these  pumps  Mr  Crosskill  has  a  specimen  of  his  Archi- 
medean root-washer,  and  his  patent  self-cleansing  ^'  clod-crusher." 
Next  to  this  is  the  only  specimen  of  a  "  reaping-machine  "  exhi- 
bited in  the  department ;  it  is  one  of  "  M'Cormick's,''  with  Buigess 
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&  Key^s  improyements,  the  delivery  being  effected  by  a  series  of 
Archimedean  screws,  working  parallel  to  one  another,  and  deliver- 
ing the  cut  corn  at  the  side  of  the  machine.  We  now  come  to  three 
specimens  of  farm  locomotive-engines — the  first  of  which  is  exhi- 
bited by  Messrs  Hornsby  &  Son,  Grantham,  Lincolnshire;  the 
second  by  Messrs  Ransome  &  Sims  of  Ipswich ;  and  the  third 
by  Messrs  Tuxford  &  Sons,  Boston.  In  the  latter,  the  working 
parts  are  all  under  cover,  being  in  the  smoke-box  end  of  the 
machine.  This  engine  will  be  recognised  as  the  one  which  carried 
off  the  prize  at  the  Carlisle  Meeting. 

Next  to  this  engine  we  noticed  a  very  excellent  display  of 
patent  harness,  exhibited  by  Dunlop  of  Haddington.  Here  also 
begins  the  varied  collection  of  implements  exhibited  by  Messrs 
Bansome  &  Sims,  consisting  of  ploughs — for  which  the  firm  has 
been  long  celebrated — grubbers,  oil-cake  bruisers,  bruising-mills, 
chaff-cutters,  barrows,  winnowing  machines,  saw-mill^  and  portable 
corn-mill. 

At  this  point  we  meet  with  a  variety  of  "  churns,"  amongst 
which  we  only  discovered  two  possessing  any  novelty.  The  bulk 
of  the  specimens  were  of  the  "  box "  species  with  revolving 
dashers,  the  inventors  of  which  have  apparently  racked  their 
brains  to  discover  modifications  of  the  dasher,  leaving  untouched 
the  principle  of  the  machine.  It  is  marvellous  to  notice  in  this, 
more  perhaps  than  in  any  other  department,  how  the  changes  are 
ining  upon  one  form,  and  how  seldom  attempts  are  made  to  elicit 
a  new  principle ;  it  apparently  being  taken  for  granted  that  the 
principle  of  one  established  machine  is  correct,  and  that  all  that 
is  required  is  to  introduce  modifications  of  the  details  to  make  it 
perfect  In  proceeding  to  perfect  a  given  machine,  it  is  worth 
while  to  inquire  whether  it  would  not  be  better  to  discover  a 
more  economical  principle  upon  which  to  found  a  new  one.  One 
of  the  novelties  to  which  we  have  alluded  is  a  churn  introduced  by 
Mr  Johnson  of  Leicester,  and  termed  the  "  diagonal  churn."  This 
is  a  barrel-chum,  which,  instead  of  revolving  upon  spindles  coin- 
cident with  the  axis,  is  set  diagonally,  so  that  the  axis  of  revolu- 
tion makes  an  angle  with  that  of  the  barrel.  The  result  is  a 
differential  movement,  which  produces  butter  quickly — ^the  roaou- 
facturer  says  in  seven  minutes.  Even  this  is  more  the  modifica- 
tion of  an  old  rather  than  the  introduction  of  a  thoroughly  new 
principle,  although  the  motion  is  ingenious,  and  will  doubtless  re- 
sult in  a  very  complete  and  continuous  agitation  of  the  mass.  We 
next  come  to  a  compact  barley-hummeller  by  Coombe  &  Co.,  and 
another,  an  elevator,  by  Qooch.  Pooley  &  Son  also  exhibit 
here  a  very  full  display  of  their  well-known  weighing-machines, 
and  Messrs  Warren  of  their  pumps. 

Messrs  Smith  &  Ashby  of  Stamford  exhibit  their  safety  chaff- 
cutter,  to  which  is  attached  a  side  lever,  by  which  the  feeder  can 
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revense  the  action  (even  if  both  hands  should  be  caught  in  the 
rollers)  by  pressing  his  body  against  the  lever. 

Mr  Warren  Sharman,  of  Melton-Mowbray,  exhibits  here  his 
^'  tubular  iron  hand-rake/'  the  sides,  cross  bars^  and  handle  of 
which  are  so  fitted  as  to  take  to  pieces  at  pleasure.  We  think  this 
adaptation  of  tubular  iron  capable  of  being  extended  to  a  variety  of 
implements  with  great  advantage.  With  lightness  and  smallness  a 
high  per-centage  of  strength  is  obtained.  Further  up  the  depart- 
ment we  see  the  superior  advantages  of  the  tubular  system,  so  far  as 
regards  neatness  of  appearance  at  least  in  two  ''clod  crushers/' 
in  one  of  which  the  shafts  are  huge  clumsy  wooden  affairs ;  in 
the  other,  light — too  light  at  first  sight,  the  spectator  would  think 
— ^tubular  iron.  Tested,  we  have  no  doubt  of  the  superiority  of 
the  latter  as  regards  strength.  The  principle  might  be  applied 
to  other  implements  with  advantage ;  indeed,  we  consider  the 
application  of  wrought  iron  in  a  variety  of  ways,  even  to  the  con* 
struction  of  the  framing  of  implements,  as  yet  in  its  infancy. 
Many  of  our  agricultural-implement  makers  have  to  take  lessons 
yet  from  our  Manchester  engineers^  as  to  the  economical  uses  of 
malleable  iron  more  especially. 

We  next  came  to  Patterson's  patent  compound-action  clod- 
crusher  and  roller,  manufactured  by  T.  Johnson  of  Leicester.  In 
this  there  are  two  rows  of  discs  or  rollers,  one  slightly  in  advance 
of  the  other,  and  bearing  on  the  ground  in  two  distinct  lines :  as 
the  peripheries  cross  and  recross  each  other,  a  self-cleansing  action 
is  obtained.  The  crushing  or  pulverising  of  the  soil  is  also  greatly 
facilitated,  for  as  the  discs  intersect  when  they  come  in  contact 
with  the  soil,  they  pound  or  grind  it.  A  series  of  cams  or 
eccentrics  placed  in  the  cranked  or  straight  axle  give  each  disc  a 
backward  and  a  forward  position  with  regard  to  its  neighbour. 
The  rollers  are  toothed,  and  so  arranged  that  it  answers  the  pur- 
pose of  a  roller  for  wheat  and  a  clod-crusher,  so  far  as  these  can 
be  united  in  one  implement.  While  on  the  subject  of  clod- 
crushers,  we  may  point  out  the  peculiarities  of  another  patent^ 
known  as  Utting's  patent  regulating  roller  and  clod  -  crusher. 
This  has  two  sets  of  rings,  working  partially  between  each  other ; 
the  peripheries  of  both  sets  are  not  toothed  or  serrated,  one  set 
being  flat  and  the  other  toothed.  The  whole  are  so  combined 
that  the  plain  rings  or  discs  can  dlone  be  brought  in  contact  with 
the  land,  thus  acting  as  a  roller  only  ;  or  the  serrated  rings  can 
alone  be  used,  acting  as  a  clod-crusher  merely.  When  used  as  a 
combined  implement— clod-crusher  and  roller — the  flat  rings  keep 
the  serrated  ones  clear,  and  prevent  them  from  sinking  too  deeply 
into  the  soil.  The  relative  position  of  the  two  sets  of  rings  can 
be  adjusted  in  a  very  short  time,  by  simply  raising  or  lowering 
the  shafts,  and  inserting  the  pins  into  the  proper  holes. 

Farther  up  on  same  side  we  come  to  a  collection  of  implements 
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exhibited  by  Mr  Carson,  Warminster,  Wilts,  amongst  which  we 
noticed  Moody's  turnip-cutter,  by  which  turnips  and  roots  are  cot 
into  thin  slices  for  mixing  with  hay  or  straw  chaff,  the  clean  slices 
being  carried  into  a  basket  by  the  shoot,  while  the  dirt  and  refuse 
fall  into  a  separate  heap.  A  "  cross-cut  wheel  roller,''  a  "  seven- 
share  scarifier,"  and  a  "  cheese-press  "  of  a  compact  and  ingenious 
arrangement,  are  also  exhibited  by  the  same  manufacturer.  Next 
to  this  stand  is  that  of  Messrs  William  Dray  &  Co.,  Swan  Lane, 
who  exhibit  a  variety  of  chaff- eutting  machines,  winnowing 
machines,  and  corn-mills. 

Next  to  this,  specimens  and  models  showing  the  application  of  the 
"  patent  felt "  to  roofs  and  rick-coverings  are  exhibited  by  McNeill 
&  Co.;  Messrs  Grubber  &  Co.  also  show  specimens  of  their  manu- 
factured felt.  Between  these  we  noticed  a  model  of  Hayes'  elevator, 
a  description  of  which  will  be  found  in  No.  L.  of  this  Journal,  under 
the  article  "  Additional  Notes  on  the  Preserving  and  Drying  of 
Grain,"  p.  442.  The  same  manufacturer  (Hayes  of  Elton,  near 
Oundle,  Huntingdon)  exhibits  his  **  farmer^s  mill,"  which  is 
capable  of  grinding  all  sorts  of  grain,  chicory,  sugar,  &a;  it  is 
very  compact,  well  arranged,  and  is  well  adapted  for  the  coloniea 
Next  to  this  is  a  somewhat  striking  and  rather  gaudily  painted 
structure  with  wire  work  sides,  surmounted  at  one  end  by  a  minia- 
ture tower  and  spire.  This  is  Standing's  (of  Preston,  Lancashire) 
improved  large  verandah  "  poultry-house  or  aviary,  with  pigeon- 
house  combined.^'  The  poultry  -  house  contains  sitting -boxes, 
separated  for  the  different  breeds  and  classes  of  birds ;  also  separate 
laying-boxes,  and  divisions  for  chickens  with  movable  perches :  the 
yard  attached  to  the  house  is  14  feet  long  by  6  wide.  The  house 
itself  is  lighted  by  plate-glass,  and  ventilation  is  secured  by  per- 
forated zinc  plates  and  slides ;  all  the  appliances,  as  *^  fountains" 
and  "  feed  ing- vessels,"  are  ingeniously  arranged.  To  gentlemen  and 
gentlemen-farmers,  who  wish  to  have  all  their  departments  carried 
out  in  complete  style,  this  novel  structure,  from  its  compactness 
and  neat  appearance,  presents  many  advantages. 

In  taking  a  rapid  survey  of  the  implements  in  this  as  well  as  in 
other  collections,  one  is  forcibly  struck  with  the  truth  of  the  remark 
thrown  out  by  Mr  C.  W.  Hoskyns,  "  that,  with  the  exception  of 
the  inimitable  clod-crusher,  almost  every  mechanical  improvement 

is addressed  to  light-land  culture."     And  looking  to  the 

'* clays''  under  superior  management,  and  more  efficient  mechanical 
tillage,  as  the  chief  if  not  the  only  source  of  increased  production 
of  wheat,  the  grand  staple,  it  is  evident  that  our  mechanicians 
must  now  direct  a  lai^  portion  of  their  attention  to  introducing  and 
perfecting  mechanism  adapted  to  this  class  of  soils.  We  have 
tittle  fear  of  our  Howards,  Tuxfords,  Garretts,  and  Crosskills  not 
being  able  to  effect  as  great  improvements  in  this  department  as 
that  of  the  light-soil  mechanism.     What  they  have  done  in  this  is 
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Bufficient  guarantee  as  to  what  they  will  do  in  that.  It  is  evident 
that  we  are  on  the  eve  of  great  improvements  in  the  mechanism  as 
well  as  in  the  chemistry  and  physiology  of  agriculture.  And  look- 
ing at  the  vast  results  of  what  has  been  done  during  the  last 
twenty  years  in  the  former  department  alone,  we  may  safely  pre- 
dicate for  the  art  a  grand  future  of  increased  and  increasing 
importance. 

In  concluding  our  brief  notice  of  the  Agricultural  Department 
of  the  Sydenham  Crystal  Palace,  we  would  thank  the  authorities 
for  the  facilities  which  they  afforded  us  to  examine  its  valuable 
and  interesting  collection  of  implements  and  machines.  To  George 
Grove,  E^q.,  the  Secretary,  who  afforded  us  all  facilities  of  ingress, 
and  to  Mr  (3.  Garrod,  the  Superintendent  of  the  Implement  De- 
partment, who  furnished  us  with  a  large  amount  of  information, 
our  best  thanks  are  due.  B.  S.  B. 

Pages  Text-Books  of  Geology* — Of  late  years  almost  every 
branch  of  Natural  History  has  made  remarkable  nrogresa 
Little  more  than  a  quarter  of  a  century  ago,  it  haa  only  a 
few  scattered  disciples,  working  laboriously  each  in  his  own 
favourite  department,  with  very  imperfect  aid  from  books ;  for  even 
when  these  existed,  they  were  too  often  inaccessible  from  their 
expensive  nature.  If  there  was  any  exception  to  this,  it  was  in 
those  branches — such  as  botany — which  were  required  for  certain 
professions ;  and  in  such  cases  they  were  for  the  most  part  studied 
only  in  their  professional  bearings.  Nay,  scarcely  could  the 
student  devote  his  attention  to  what  are  called  the  lower  forms  of 
natural  objects,  without  running  the  risk  of  being  regarded  as  an 
imbecile  or  a  trifler ;  and  when  he  had  anything  on  such  subjects 
to  lay  before  the  public,  he  had  usually  to  accompany  it  with  some 
apologetical  explanation  for  making  them  the  object  of  his  regard. 
In  the  present  day,  not  only  have  the  effects  of  this  ignorance  and 
prejudice  happily  disappeared,  but  the  tide  has  set  in  with  an 
opposite  current,  and  even  the  obscurest  forms  of  animal  and 
vegetable  life  have  assumed  the  character  of  popular  studies. 
Many  of  them,  in  their  simplest  aspects,  have  found  their  way 
even  into  the  nursery ;  guides  to  Cryptogams  have  been  provided 
for  the  rural  wanderer,  and  Manuals  of  Marine  Zoology,  bristling 
with  hard  but  expressive  names,  for  the  loiterer  by  the  sea ;  ana 
such  terms  as  JungermanniaceoBy  nvdibranchiate  and  gasteropod 
moUiiSCS,  are  found  in  the  mouths  of  those  who  till  lately  were 
unconscious  of  the  very  existence  of  the  objects  they  denote.  All 
this  is  a  movement  in  the  right  direction,  and  it  will  go  on 
advancing,  till  we  come  to  the  conviction,  which  should  have  dawned 
on  us  long  ago,  that  natural  history  must  enter  as  an  important 

•  Introductory  Text- Booh  ofOio^ogy  ;  Advaneed  Text-Book  of  Otology,  JDetcriptive 
and  Industrial    By  David  Paob,  P.a.S. 
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element  into  every  system  of  general  education  rightly  deserving 
the  name. 

Geology  is  one  of  those  branches  whose  progress  has  been  most 
rapid.  1  he  true  aims  of  the  study,  and  modes  of  prosecuting  it,  were 
long  obscured  by  fanciful  theories,  either  based  on  a  lew  insulated 
facts,  quite  inadequate  to  admit  of  wide  general! sation,  or  on  views 
purely  imaginary.  Speculation  has  indeed  been  the  bane  of  geo- 
logy; with  men  of  genius  it  has  ever  been  a  field  for  display- 
ing their  ingenuity  or  exercising  their  fancy;  while  those  who 
show  themselves  most  ignorant  of  common  things,  never  seem  to 
have  any  misgiving  as  to  their  ability  to  explain  the  formation 
of  a  world.  No  sooner  were  the  observation  of  facts,  and 
reasoning  from  them  according  to  the  laws  of  correct  induction, 
substituted  for  these  as  the  true  basis  of  the  science,  than  it  began 
to  advance  with  a  rapidity  which  has  never  relaxed.  Allied  to  so 
many  other  branches — the  mineral,  vegetable,  and  animal — and 
enlisting  in  its  service  so  many  separate  departments  of  science,  it 
affords  a  congenial  pursuit  to  almost  every  one  who  has  entered  on 
the  study  of  any  part  of  natural  history.  It  adapts  itself  to  every 
variety  of  capacity  or  acquirement.  The  humblest  collector  of 
fossil  shells  or  mineral  specimens  may  render  useful  service ;  the 
comparative  anatomist,  physiologist,  chemist,  &c.,  will  find  ample 
materials  for  his  investigations ;  while  the  exposition  of  the  gene- 
ral laws  and  phenomena  requires  the  exercise  of  the  highest 
powers  that  can  be  applied  to  the  subject.  The  relations,  also, 
which  it  bears,  in  an  industrial  point  of  view,  to  many  trades  ^nd 
occupations,  afibrd  other  inducements  to  the  study,  and  have 
helped  to  recommend  it  to  general  favour. 

In  these  circumstances  it  is  gratifying  to  find  works  introductory 
to  the  science  of  such  a  kind  as  those  indicated  above.  They  give 
a  clear,  concise,  yet  very  comprehensive  view  of  the  whole  subject, 
in  its  more  elementary  relations,  and  at  the  same  time  indicate 
sourcesof  information  which  will  introduce  the  reader  to  the  whole 
of  the  most  valuable  literature  that  exists  relating  to  it.  We  have 
seldom,  indeed,  seen  introductory  works  so  well  calculated  to  effect 
their  object,  whether  we  consider  the  arrangement,  precision,  and 
perspicuity  of  the  language,  or  the  style  and  copiousness  of  illustra- 
tion. From  the  simplest  initiatory  facts  the  reader  is  gradually  led 
onwards  to  others  of  a  more  complicated  nature,  and  thence  to  the 
consideration  of  the  laws  by  which  they  are  governed.  The 
Irvtroductory  Text-Book  is  meant  to  exhibit  a  general  outlbe  of 
geology  intelligible  to  beginners,  and  sufficient  for  those  who  wish 
to  become  acquainted  merely  with  the  leading  facts  of  the  science ; 
the  Advanced  presents  the  subject  in  detail,  and  is  intended  for  senior 
pupils,  and  those  who  desire  to  prosecute  the  study  in  its  principles 
and  deductions.  Though  thus  prepared  on  the  same  plan,  and 
the  one  but  an  extension  or  development  of  the  other,  they  are 
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both  independent  elementary  works,  and  may  be  taken  separately 
or  in  sequence,  according  to  the  progress  and  purpose  of  the 
student.  In  the  main  points  the  reader  is  brought  up  to  the  pre- 
sent state  of  .the  science  in  its  nomenclature,  palaeontology,  and 
arrangement;  the  subject  is  considered  in  an  economical  and 
practical  view;  and  an  extensive  glossary,  prepared  with  much 
care,  explains  all  the  technical  terms  which  can  occasion  any 
difficulty.  One  who  peruses  these  works,  or  either  of  them,  with 
care,  will  be  fairly  initiated  into  the  leading  principles  of  the 
science,  and  prepared  to  read  with  intelligence  whatever  has  been 
written  on  the  subject. 

The  economical  aspects  of  the  subject  cannot,  in  such  a  work,  be 
treated  at  great  length;  but  the  different  provinces  in  which 
geology  is  calculated  to  be  of  service  are  distinctly  pointed  out,  and 
its  uses  specified.  As  one  of  those  branches  of  science  applicable 
to  agriculture,  it  has  been  treated  of  at  some  length  elsewhere  in 
our  pages ;  and  as  it  is  chiefly  on  the  same  account  that  the  works 
in  question  are  entitled  to  notice  here,  we  shall  extract  what  Mr 
Page  says  touching  the  mutual  relations  of  the  two  subjects,  as  a 
specimen  of  the  work.  "  The  assistance  which  geology  is  calculated 
to  confer  on  the  science  of  agriculture,  though  somewhat  overrated 
at  one  time,  is  certainly  among  the  most  obvious  of  its  practical 
features.  All  fertile  soils  consist  of  two  classes  of  ingredients, 
organic  and  inorganic ;  the  former  derived  from  the  decomposition 
of  vegetable  and  animal  matter,  the  latter  from  the  disintegration 
of  the  subsoil,  or  of  the  subjacent  rock-masses.  Without  a  certain 
proportion  of  organic  matter  no  soil  can  be  fertile,  hence  the  continual 
application  of  vegetable  and  animal  manures ;  but  it  is  equally  true 
that,  without  a  due  admixture  of  inorganic  or  mineral  compounds, 
all  attempts  at  its  permanent  improvement  will  be  fruitless.  All 
the  mineral  elements  essential  to  fertility  may  not  exist  in  the  soil 
of  a  particular  locality ;  but  the  moment  that  chemical  analysis  has 
indicated  the  deficiency,  the  farmer  can  readily  obtain  the  required 
ingredient  from  some  other  district,  or  it  may  be  from  the  sub- 
soil of  his  own  fields,  and  so  effect  the  permanent  improvement  in 
question.  To  do  this,  however,  he  requires  to  know  not  only  the 
chemical  composition  of  rocks  and  soils,  but  the  precise  spots  they 
occupy ;  in  other  words,  he  must  be  familiar  with  the  language 
and  delineations  of  a  geological  map  of  his  own  district,  and  know 
the  lithological  peculiarities  of  the  respective  formations.  We 
have  already  stated  that  for  agricultural  purposes  two  sets  of  maps 
are  necessary — one  exhibiting  the  nature  and  area  of  the  super- 
ficial accumulations,  and  another  devoted,  as  usual,  to  the  rock- 
formations  that  lie  below.  Aided  by  such  helps,  and  sufficiently 
acquainted  with  the  science  to  be  able  to  take  advantage  of  their 
assistance,  the  geological  farmer  has  a  power  at  his  command  which 
he  may  turn  to  the  best  account,  either  in  the  permanent  improve* 
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ment  of  the  soil  he  occupies,  or  in  the  choice  of  a  farm  for  carrying 
on  the  operations  of  some  special  department  of  husbandry.  Besides 
the  permanent  admixture  of  inorganic  substances,  there  are  other 
conditions  necessary  to  increased  fertility — such  as  facilities  for 
drainage,  capability  of  retaining  moisture,  the  innocuous  nature  of 
the  subsoil,  and  the  power  of  absorbing  and  retaining  solar  heat. 
Soil  overlying  trap  and  limestone  requires  less  artificial  drainage 
than  that  covering  the  coal-measures,  the  new-red  marls,or  ^ealden ; 
because  the  former  rocks  are  traversed  by  numerous  joints  and 
fissures,  which  act  as  so  many  natural  drain-pipes,  while  the  latter 
are  chiefly  tenacious  and  impervious  clays.  Again,  land  of  itself 
dry  and  friable  may  be  rendered  wet  by  springs  which  arise  along 
some  line  of  dislocation.  The  farmer  acquainted  with  the  deduc- 
tions of  geology  would  cheaply  lead  off  these  springs  at  their 
source,  while  he  who  is  ignorant  would  laboriously  furrow-drain 
his  whole  field,  and  find,  after  all,  that  this  was  the  less  effectual 
method  of  the  two.  Such  are  mere  indications  of  the  assistance 
which  geology  is  calculated  to  confer  on  agriculture/' 

Dickiiison'8  Instructions  for  Oramng  Italian  Rye-grass* — 
The  Lolium  Italicum  is  not,  as  some  suppose,  a  variety  of  some 
other  rye-grass,  but  a  distinct  species,  differing  from  the  common 
rjre-grass  in  iU  florets  being  awned.  It  has  now  been  for  a  long 
time  well  known  to  agriculturists, but  it  is  only  of  late  that  its  peculiar 
merits,  and  singular  prolificacy  under  certain  kinds  of  treatment, 
have  been  fully  understood.  It  used  to  be  sown  with  grain  crops, 
for  which  it  is  ill  fitted,  owing  to  the  rapidity  of  its  growth  ;  and 
also  in  grass  and  clover  lands,  where  it  proved  a  valuable  auxiliary. 
Its  real  value,  however,  could  not  be  appreciated  till  it  was  sown 
by  itself,  to  produce  green  food  for  soiling,  in  which  it  perhaps 
surpasses  all  other  forage-plants.  It  is  of  very  rapid  growth, 
attains,  under  proper  culture,  to  great  height  and  luxuriance,  is 
extremely  nutritious,  and  so  sweet  and  palatable  as  to  be  eagerly 
consumed  by  horses,  cattle,  sheep,  and  pigs.  There  are  a  great 
many  varieties  of  this  grass.  Mr  Lawson  states  that  he  received, 
in  1838,  specimens  of  no  fewer  than  fifty  distinct  spikes  collected 
in  one  field.  The  varieties  differ  much  in  value,  and  great  care 
should  be  bestowed  in  the  selection  by  those  who  wish  to  grow  it. 
One  variety  is  distinguished  by  the  name  of  the  individual  who 
published  the  work  referred  to  below ;  and  as  he  has  been  emi- 
nently successful  in  cultivating  it,  we  propose  to  give  a  short  ac^ 
count  of  his  method,  which  has  been  followed,  in  its  essential  points, 
by  many  other  agriculturists.  We  believe  that  Mr  Dickinson  has 
the  merit  of  first  introducing  this  system  on  his  farm  of  Willesden, 

•  Itutruetiontfor  Orowinfj  Italian  Rye-Grass.  By  William  Dickinson.  Second 
Edition.    London  :  James  Ridgway.     J  856. 
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not  far  from  London,  where  it  attracted  much  attention,  the  pro- 
duce being  so  great  as  to  surpass  all  previous  examples.  His  ex- 
perience, embodied  in  the  little  work  before  us,  is  the  result  of 
fourteen  jears*  practice. 

As  urine  is  the  principal  agent  by  which  this  plant  is  forced  into 
such  extraordinary  exuberance  of  growth,  the  chief  features  in  Mr 
Dickinson's  plan  are  the  methods  of  collecting  tins  liquid  manure, 
and  distributing  it  over  the  crops.     Of  such  high  value,  it  must  be 
collected  from  every  possible  source  ;  and  not  only  must  none  of 
it  be  lost,  but  it  must  be  kept  in  such  a  manner  that  none  of  its 
good  qualities  shall  escape.   Tanks  or  reservoirs  require  to  be  con- 
structed in  the  first  instance,  and  the  method  he  adopts  of  doing 
this  appears  both  e&icient  and  economical.      At  some  distance 
from  the  dwelling-house  he  has  a  hole  dug  8  feet  in  diameter, 
and  14  feet  deep,  the  bottom  of  which  is  covered  with  a  deep 
coating  of  clay  rammed  hard  down.     "  The  bricklayer  then  lays 
his  bricks — 4-inch  work  without  mortar — just  as  a  well  is  steyned, 
round  a  circle  5  feet  in  diameter.    An  old  tire  of  a  wheel  suspended 
from  the  surface  answers  the  purpose  well,  the  space  behind  the 
brickwork  to  be  rammed  in  witn  clay  as  before,  and  the  tire  raised 
as  the  work  proceeds.     The  ramming  of  the  clay  must  be  perfectly 
done,  the  clay  moist  as  it  is  fresh  dug,  not  wetted  :  upon  the  per- 
formance of  this  work  depends  the  eflSciency  of  your  tanks.     Brick 
and  cement  will  not  answer  the  purpose  for  urine  alone,  but  they 
will  if  the  liquid  is  urine  and  water.     This  tank  will  contain  about 
1000  gallons.    As   many  as   are  wanted  may  be  built  up  ad- 
joining each  other,  by  which  they  act  as  filters  to  each  other, 
and  one  pump  pumps  the  whole.     I  had  seventeen  in  one  body. 
They  may  be  covered  with  a  close  wooden  cover,  or  contracted  in 
the  building  towards  the  top,  and  closed  by  a  man-hole  entrance 
covered  by  wood  or  stone.     They  will  cost,  built  by  country  brick- 
layers, under  £3  each,  the  farmer  doing  the  digging,  &&  at  the 
cost  of  the  labourers'  hire." 

The  next  part  of  the  process  is  the  construction  of  the  drains 
by  which  the  liquid  is  to  be  conveyed  from  the  stables  and  byres,  &c. 
to  the  tanks  thus  prepared.  Each  stall  for  a  horse  or  a  bullock 
has  a  drain  down  the  centre,  beginning  4  feet  from  the  wall  at 
the  manger,  and  reaching  to  the  end  of  the  standing,  where  it 
meets  one  of  larger  dimensions  running  across,  which  forms  a 
general  receiver  to  convey  the  liquid  to  the  tank.  This  also 
answers  for  mares  and  cows.  The  drains  are  of  an^le  iron,  bought 
ready  made  at  the  ironfounder's,  at  a  price  little  exceeding 
that  of  common  iron.  Those  down  the  stalls  are  of  2^inch  angle 
iron,  covered  with  a  flat  bar  of  iron  just  narrow  enough  to 
drop  into  the  &nglo>  and  has  a  bearing  across  each  end  of  it,  to  keep 
it  in  its  place.  The  paving  must  have  a  little  inclination  every 
way  to  the  drain  in  the  centre.    The  general  cross  drain,  whldh 


590  THE  farmers'  note-book. — NO.  LIY. 

receives  the  contents  of  the  others,  is  of  4-inch  angle  iron,  covered 
like  the  former,  or  with  a  wooden  cover.  These  drains  are  to  be 
kept  clear  by  being  swept  every  other  day,  so  that  there  may  be 
no  obstacle  to  the  escape  of  the  urine  to  the  tanks. 

The  land  should  be  prepared  for  a  crop  by  the  usual  nrocesses 
of  ploughing,  clearing,  and  pulverising, — ^the  grass  seeds,  at  the 
rate  of  2  busheb  per  acre,  sown  each  way  of  your  land,  two 
this  and  two  that  way  across,  sown  by  the  broadcast  machine, 
and  then  lightly  bush-harrowed.  If  there  be  need  for  it,  the  first 
crop  should  be  hand- weeded,  which  is  all  that  will  be  required  for 
the  two  years  during  which  the  plant  stands.  If  the  plants  appear 
to  be  weak  at  first,  they  should  receive  a  dressing  of  2  cwt.  of 
guano  to  the  acre,  mixed  with  earth  or  damp  ashes,  as  it  is  very 
important  to  have  a  large  crop  the  first  cuttmg.  The  urine  may 
be  distributed  either  by  steam-engine  through  iron  pipes  under 
ground,  or  by  water-cart  above.  An  acre  will  require  for  one 
watering  about  3500  gallons.  One  watering  produces  one  crop 
upon  tenacious  land ;  very  open  light  soils  may  require  two. 

Urine,  which  our  author  regards  as  the  very  essence  of  all 
manures,  varies  much  in  specific  gravity  in  different  animals. 
Water  being  1000,  that  from  pigs,  which  is  the  lightest,  is  about 
1006 ;  that  from  sheep  next ;  from  cattle,  1015 ;  that  from 
horses  and  human  beings  is  the  heaviest,  about  1020  to  1025,  ac- 
cording to  the  quantity  of  salts  they  contain,  all  being  influenced 
by  the  nature  of  the  food  Collected  from  various  animals  without 
water,  urine  weighs  about  1018 ;  one  part  of  this  to  two  of  water 
will  reduce  it  to  1006,  which  is  the  state  in  which  it  is  best  fitted 
for  Italian  rye-grass.  Urine  and  water,  of  the  specific  gravity  of 
1006,  would  be  too  strong  for  common  grasses,  and  would  entirely 
destroy  clover. 

In  cases  where  the  supply  of  urine  failed,  Mr  Dickinson  has 
ap{)lied  guano — ^from  2  to  4  cwt.  to  the  acre — in  the  winter  or 
spring  seasons.  He  has  also  used  nitrate  of  soda  in  the  summer— 
2  cwt.  to  the  acre — ^with  great  success ;  and  the  same  quantity, 
mixed  with  finely-sifted  mortar  rubbish,  was  found  to  make  an 
admirable  dressing. 

And  now  for  the  results  of  this  process,  which  we  give  in  Mr 
Dickinson's  own  words.  '^  When  I  have  kept  the  plant  entirely 
for  green  food,  without  growing  seed  or  making  hay,  I  have  seldom 
had  less  than  seven  crops  during  the  year ;  and  I  have  bad  ten, 
each  weighing  from  6  to  20  tons  to  the  acre.  The  same  re- 
sults will  follow  to  others  using  the  same  means  with  the  same 
plant  Grass  sown  in  August  will  produce  a  crop,  in  an  ordinaiy 
autumn,  in  November ;  another  in  February,  or  early  in  March ;  in 
six  weeks  a  third,  in  five  weeks  a  fourth,  in  three  weeks  a  fifth,  in 
three  weeks  a  sixth.  These  two  last,  grown  with  a  high  tempera- 
ture, may  be  the  two  largest  crops  of  the  year — perhaps  a  yard  nigh 
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and  thick  upon  the  ground ;  and  the  crop  becomes  lighter  as  the 
temperature  falls  with  the  approach  of  winter.  Watering  the  same 
day  as  the  grass  is  cut,  is  the  only  mode  to  obtain  the  largest 
amount  of  produce/'  Sometimes  the  produce  has  exceeded  what  is 
here  stated,  amounting  in  one  instance  to  25  tons  the  acre ;  and 
in  another  even  surpassing  that,  the  plants  being  5  feet  10  inches 
high ;  but  the  crop  was  borne  down  hy  its  own  weight. 

One  of  the  most  valuable  qualities  of  this  grass  is  the  amount  of 
nitrogen  it  contains,  and  hence  its  excellent  feeding  properties. 
The  produce  of  a  quarter  of  an  acre  (the  acre  being  6  tons  8  cwt.) 
was  weighed,  and  sent  to  Professor  Way  to  analyse,  and  ascertain 
the  quantity  of  nitrogen  it  contained,  cut  in  the  green  state  after 
the  dew  was  off.  It  contained  about  55  lb.  per  acre  in  one  crop, 
equal  to  64  bushels  of  wheat;  30  tons — the  preceding  years'  pro- 
duce, in  five  cuttings — contained  as  much  nitrogen  as  between  200 
and  300  bushels  of  wheat. 

Placing  all  the  facts  before  him,  Mr  Dickinson  makes  a  calcula- 
tion of  the  money-value  of  the  crops  thus  produced.  As  the  plant 
is  biennial,  the  calculation  extends  over  two  years.  The  whole 
expenditure  on  an  acre  of  good  land,  including  the  rent,  dressings 
with  guano,  and  every  other  item,  on  a  scale  approaching  to  extra- 
vagant, he  makes  amount  to  ^39,  2s.  Od.  Confining  himself  to 
seven  mowings  in  the  year,  and  taking  the  moderate  average  of  10 
tons  per  acre  as  the  largest,  and  decreasing  the  calculation  to  4 
tons,  the  smallest  crop  he  had  ever  known,  he  finds  the  produce, 
at  15s.  a  ton,  to  be  «£^73, 10s. ;  thus  yielding  a  profit  on  1  acre, 
for  two  years,  df  ^34,  8s. 

The  practice  of  irrigating  with  liauid  manure  after  the  manner 
here  described,  has  been  introduced  into  various  parts  of  England, 
and  also  of  Scotland,  especially  in  Ayrshire  and  the  vicinity  of 
Glasgow.  When  conducted  on  a  large  scale,  as  it  is  in  some  in- 
stances, the  liquid  manure  is  distributed  over  the  fields  by  a  system 
of  iron  pipes,  and  the  pumps  are  worked  by  a  steam-engine.  The 
cost  of  the  apparatus  on  Myre  Mill  farm  has  been  ^1586,  and  the 
annual  .working  expenses  ^118,  19s.  The  most  profitable  plant 
for  the  application  of  the  liquid  manure  has  been  found  to  be 
Italian  rve-grass,  of  which,  a  few  years  ago,  15  Scotch  acres 
were  under  cultivation,  on  a  dairy  farm  near  Glasgow,  with  seed 
supplied  by  Mr  Dickinson.  The  first  cutting  of  this  had  yielded 
about  10  tons  the  acre,  the  second  9,  and  the  third  estimated  at 
nearly  the  same.  On  Myre  Mill  farm  there  were  lately  70  acres  of 
Italian  rye-grass  under  cultivation,  and  the  ^'  Minutes  of  Informa- 
tion," issued  by  the  General  Board  of  Health  regarding  sewage 
manure,  represent  the  crops  as  most  flourishing : — 

One  field  of  rye-grass  sown  in  April  had  been  cat  once,  fed  off  twice  with 
sheep,  and  was  ready  (20th  August)  to  be  fed  off  again.  In  another,  after 
yielding  four  cuttings  within  the  year,  each  estimated  at  9  or  10  ions  the 
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acre,  the  valoe  of  the  aftermath  for  the  ]ceep  of  sheep  was  8tat«d  at  25s.  an 
acre.  The  exact  increase  of  produce  has  not  been  accurately  determined, 
but  the  number  of  cattle  on  the  farm  has  increased  very  largely,  and  by 
means  of  the  Italian  rye-grass,  at  least /oi^r  times  as  many  beasts  as  before 
can  be  kept  now  on  the  same  extent  of  land,  the  fertility  of  the  land  being  at 
the  same  time  increased.  This  plant,  of  all  others,  appears  to  receive  iU 
nourishment  in  this  form  witli  the  greatest  gratitude,  and  to  make  the  most 
ample  returns  for  it ;  and  great  as  are  the  results  hitherto  obtained,  I  be- 
lieve that  the  maximum  of  productiveness  is  not  yet  reached,  and  that  the 
present  experiment  must  be  carried  yet  further  before  we  know  the  full 
capabilities  of  this  manure.  Of  one  important  fact  connected  with  this  crop 
I  am  assured,  that,  notwithstanding  the  rank  luxuriance  of  its  growth,  ani- 
mals fed  upon  it  not  only  are  not  scoured,  but  thrive  more  than  on  any 

other  kind  of  grass  in  cultivation Mr  Young  informed  me, 

that  in  one  of  the  fields  he  had  himself  measured  the  growth  of  the  Italian 
rye-grass,  and  had  found  it  to  be  2  inches  in  twenty-four  hours  ;  and  that 
within  seven  months  Mr  Kennedy  had  cut  from  a  field  we  wei-e  passing  at 
the  time  70  tons  of  grass  per  acre.  When  the  whole  is  cut,  four  or  five 
heavy  crops  are  then  taken  ;  but  upon  some  of  the  land,  during  the  last  two 
years,  twenty  sheep  to  the  acre  have  been  penned  in  hurdles,  and  moved  about 
the  same  field  from  time  to  time  ;  after  each  remove  the  fluid  has  been 
applied,  and  immediately  followed  by  an  abundant  growth  of  food.  There 
is  not  the  slightest  appearance  of  exhaustion  in  the  land ;  its  fertility  appears 
to  increase.  I  was  informed  that,  before  the  liquid  manure  was  used^  the 
land  would  not  keep  more  than  a  bullock  or  five  sheep  to  the  acre  ;  now  it 
will  maintain,  if  the  crops  are  cut  and  carried  in,  five  bullocks,  or  twenty 
sheep,  to  the  acre. 

It  might  have  been  thought,  when  Mr  Dickinson  first  obtained 
Ins  remarkable  crops  of  this  grass,  it  was  owing  to  some  peculiar 
fitness  in  the  soil  or  climate,  the  longer  season  of  the  south  of 
England,  or  abundant  supply  of  urine  from  the  London  stables. 
Like  results,  it  thus  appears,  have  been  obtained  in  many  parts  of 
Scotland,  more  especially  on  the  western  side  of  the  island;  so  that, 
whatever  natural  obstacles  may  arise  from  the  absence  of  the  advan- 
tage referred  to,  the  singular  energy  of  the  manure,  in  reference  to 
this  plant,  is  able  to  overcome  them.  As  a  suitable  soil  for  its  cul- 
ture, Mr  Dickinson  prefers  clay,  or  clay  upon  an  open  bottom,  loam 
upon  gravel,  old  red  sandstone,  or  black  peat  drained  and  limed. 
Ihe  limestones  generally  should  be  avoided. 
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It  has  often  occurred  to  us  that  it  wonld  be  both  nseful  and 
interesting  to  agriculturists  to  condense  into  a  short  paper  in  the 
Journal  an  account  of  the  principal  events  connected  with  agri- 
culture which  may  take  place  during  each  quarter;  to  have,  in  fact, 
a  resum^  of  the  agricultural  proceedings  of  tlie  quarter  inserted 
in  the  number  of  the  Journal  immediately  succeeding  it.  Often 
have  most  useful  hints  and  important  facts — ^the  embryos  of  great 
improvements  in  agriculture — been  overlooked  at  the  time  they 
were  first  published,  simply  from  their  not  being  brought  pro- 
minently enough  before  the  public.  The  slowness  of  their  develop- 
ment was  due  not  so  much  to  their  having  occurred  before  their 
time,  as  some  might  suppose,  but  very  often  to  the  form  in  which 
tliey  were  made  public.  It  is  with  the  hope  of  assisting  in  the 
progress  of  agriculture  that  we  have  ventured  to  prepare  this 
summary  of  agricultural  news  for  the  last  quarter ;  and  in  carry- 
ing out  our  purpose  now  and  at  a  future  time,  we  shall  endeavour 
to  select  for  remark  both  what  may  have  excited  interest  at  the 
time,  and  what,  though  useful,  may  ^not  have  been  sufficiently 
noticed. 

The  principal  agricultural  event  during  the  last  quarter  was  the 
harvest,  which  will  ever  be  remembered,  by  the  farmers  in  the 
east  and  north  of  Scotland,  as  one  of  the  most  disastrous  they 
have  had  this  century.  The  wet  cold  summer,  accompanied  as  it 
was  by  very  little  sunshine,  augured  a  late  but  bulky  crop,  with 
deficiency  in  the  quality  of  the  wheat  at  least  Harvest  was 
general  in  the  lower  districts  of  the  east  and  north  of  Scotland  in 
the  second  week  of  September,  though  progress  in  cutting  was 
but  slow,  owing  to  the  unsettled  state  of  the  weather.  During  the 
third  week,  however,  when  we  had  dry  and  windy  weather,  most  of 
the  crop  in  these  districts  was  in  the  stock.  As  yet  very  little  had 
been  led  into  the  stackyard,  even  in  the  earliest  climates,  in  conse- 
quence of  very  heavy  rains  on  the  14th,  21st,  23d,  and  the  memor- 
able storm  of  wind  and  rain  on  the  27th  and  28th  of  September, 
w^hich  not  only  thoroughly  soaked  the  sheaves  in  the  fields,  but 
drowned  the  stacks  which  had  not  been  covered,  as  was  the  case 
with  most  of  them.  Immediately  after  the  28th  the  weather  settled 
down  to  a  dull  thick  mist,  with  a  considerable  rise  in  the  temper- 
ature ;  the  consequence  of  which  was  extensive  sprouting  of  the 
wheat  and  oats,  throughout  the  whole  of  the  country  subjected  to 
the  storm  and  the  succeeding  mist.  It  is  not  easy  to  estimate  the 
amount  of  damage  done  by  the  sprout,  which  varied  in  different 
localities :  in  low  sheltered  situations  it  was  very  great,  while  in 
more  elevated  and  exposed  quarters  it  was  comparatively  little. 
This  weather  having  continued  for  some  time,  with  no  wind,  and 
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as  little  sunshine,  the  situation  of  the  farmer  became  one  of  much 
anxiety,  requiring  constant  vigilance,  patience,  and  that  discrimina- 
tion and  skill  in  his  business,  necessary  to  enable  him  to  decide  what 
would  keep  in  the  stack,  and  what  would  be  better  left  out  in  the 
fields  to  be  still  farther  exposed  to  the  elements.  No  one  ever  re- 
collects seeing  so  much  of  the  crop  exposed  in  the  stocks  at  one  time 
as  was  observed  this  year  in  the  eastern  and  northern  counties. 

The  cause  of  the  lingering  harvest  was  not  so  much  the  quantity 
of  rain  which  fell,  as  the  want  of  wind  to  bring  the  sheaves  into 
condition.  In  the  districts  referred  to  there  was  scarcely  a  sbeat' 
put  into  the  stacks  which  had  not  been  opened  up  at  least  once  in 
the  field.  The  loss  from  this  operation,  in  the  shedding  of  the 
grain,  was  immense,  which,  added  to  the  great  loss  from  sprouting 
and  discoloration,  will  cause  a  considerable  deficit  in  the  farmer's 
accounts  this  season.  It  is  curious  that  the  south-western  counties 
did  not  at  all  experience  the  storm  which  did  so  much  damage  in 
the  other  parts  of  the  country :  there  the  harvest  has  been  one  of 
the  shortest  and  most  abundant  that  has  been  known  for  many 
years.  We  are  not  sufficiently  versed  in  meteorology  to  know 
whether  storms  are  cyclic ;  but  it  is  a  curious  fact  that,  while  the 
harvests  of  1816, 1836,  and  1856  were  wet,  long,  and  tedious,  those 
of  1826  and  1846  were  very  early,  short,  and  dry. 

Eeaping-machines  were  less  used  last  year  than  they  were  some 
years  before.  And  as  generally  happens  when  an  unfavourable 
season  occurs,  numerous  suggestions  h&ve  been  offered  to  enable 
the  farmer  to  counteract  the  bad  effects  of  such  season.  Amongst 
those  made  this  year,  two  deserve  notice,  viz.,  the  erection  of  a 
drying-house  for  bringing  the  grain  into  condition  inunediately 
after  it  is  cut,  and  the  erection  of  a  kiln  for  drying  the  grain  after 
it  is  threshed.  The  idea  of  having  drying-houses  erected  on  the 
farm  is  not  new,  but  has  been  expressed  in  this  Journal  before  this 
season.  However  much  we  would  like  to  see  the  operations  of  the 
farm  made  as  much  as  possible  independent  of  the  weather,  we  are 
afraid  that  there  is  no  immediate  prospect  of  this  idea  being  carried 
into  execution  ;  for  the  houses  that  will  be  required,  first  for  dry- 
ing and  then  for  storage,  if  the  heads  are  cut  off  and  dried,  will  be 
much  greater  than  the  suggestors  of  the  idea  seem  to  be  aware  of. 
And  though  the  operation  appears  economical  and  easy  enough 
when  described,  experience  has  taught  us  in  too  many  instances 
that,  when  it  is  reduced  to  practice,  difficulties  and  expenses  occur 
that  were  never  thought  of  in  the  prospective  estimates.  The 
same  remarks,  however,  do  not  apply  to  the  erection  of  kilns.  We 
think  that  every  arable  farm  of  from  300  to  500  acres  ought  to 
have  a  kiln  erected  as  part  of  the  steading.  It  is  not  merely  in 
years  such  as  this  that  it  will  be  found  useful,  but  every  year  it 
would  be  called  into  requisition,  with  great  advantage  to  the  farmer 
in  bringing  the  grain  into  marketable  condition  immediately  after 
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liar  vest.     Besides,  where  stock  is  kept,  the  use  of  grain,  cake,  &c. 
in.  addition  to  the  roots  and  grass  ot  the  farm,  is  becoming  every 
year  more  extensive.    And  as  the  grains,  beans,  &c.  are  found 
raore  profitable  when  first  reduced  to  meal,  machines  are  being 
attached  to  the  steam-engines  for  grinding  them  ;  and  as  this  can- 
not be  effected  for  a  great  part  of  the  year  without  the  grains  being 
first  kiln-dried,  the  erection  of  a  kiln  becomes  almost  a  necessity 
in  such  casea     There  are  many  other  circumstances  in  which  a 
kiln  can  be  i*endered  profitable  to  a  faimer  which  we  might  men- 
tion, but  we  shall  content  ourselves  by  merely  stating  here  that  we 
have  never  yet  known  of  a  kiln  being  erected  on  a  farm  which 
has  not  far  more  than  paid  the  expense  of  the  erection  in  the  course 
of  a  year  or  two. 

Agricultv/ral  Meetings. — Of  these  there  are  two  kinds  held,  viz., 
those  of  Farmers'  Clubs,  at  which  agricultural  subjects  are  dis- 
cussed, and  those  held  under  the  auspices  of  agricultural  societies, 
comprising  a  show  of  stock,  a  dinner,  and  speeches  thereafter. 
The  last  quarter  has  been  distinguished  by  several  of  the  latter 
kind,  where  not  a  few  of  the  leading  members  of  Parliament  have 
expressed  their  opinions  on  important  subjects  pertaining  to  agri- 
culture. Released  from  their  parliamentary  duties,  they  employ 
their  idle  time  by  tendering  gratuitous  advice  to  their  agricultural 
constituencies  and  farmers  generally.  One  is  very  apt  to  suppose, 
on  reading  the  speeches  of  these  gentlemen,  and  of  other  members 
of  the  community,  that  every  one  knows  more  about  farming  than 
farmers  do  themselves.  Such  wholesale  advice  is  offered  to  no 
other  body  of  men ;  and  the  sapient  advisers  are  often  shocked  at  the 
reception  which  their  counsels  meet  from  the  ignorant  farmers, 
and  the  base  ingratitude  that  is  evinced  by  them  for  the  trouble 
they  have  been  at  in  enlightening  them.  One  of  the  most  notable 
of  these  farmers^  friends  is  Sir  James  Graham,  who  generally  takes 
advantage  of  the  parliamentary  recess  to  give  some  hints,  or,  as  he 
expresses  it,  to  ^^  read  a  lecture  "  to  the  farmers  of  Cumberland. 
Some  years  ago  he  told  them  that  thejr  ^'  ploughed  too  much  and 
grazed  too  little;"  and  advocated  the  cultivation  of  flax.  In  neither 
instance,  however,  has  bis  advice  been  followed;  nor  is  it  likely  to 
be  so,  as  long  as  wheat,  barley,  and  oats  remain  at  the  present  high 
prices.  Insisting,  however,  on  the  soundness  of  his  advice  in 
these  instances^  be  volunteers  counsel  on  another  point  "I  am 
an  advocate,''  says  he,  *'  for  the  utmost  degree  of  freedom  in  the 
conditions  of  leases.  I  do  not  think  it  wise  to  hamper  tenants  in 
their  leases — still  I  do  think  that  there  is  too  great  a  tendency  to 
grow  potatoes  in  this  country.  We  have  an  awful  warning :  it  is 
a  tender  plant,  it  has  become  an  uncertain  plant ;  and  we  have 
only  to  look  across  the  Channel,  where,  in  the  course  of  a  few 
years,  no  less  than  two  millions  of  our  fellow-creatures  have  paid 
the  penalty  of  death  or  exile  for  their  too  great  dependence  upon 
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that  precarious  article.  If  you  gi'ow  potatoes,  relying  upon  tlic 
railroads  for  facility  of  exporting  them,  you  will  make  the  most 
fertile  land  perfectly  sterile.     It  is  a  gambling  transaction.     If 

Jrou  plant  upon  good  land,  the  crop  is  always  doubtful,  and  the 
OSS  severe.  If  it  is  a  good  crop,  it  impoverishes  the  land  to  au 
extent  which  no  ultimate  advantage  can  compensate." 

Such  is  the  advice  tendered  by  Sir  James,  and  such  are  the 
reasons  given  by  him  for  offering  that  advice.  And  if  it  is  appli- 
cable to  the  agriculture  of  Cumberland,  it  is  equally  so  to  that  ot 
many  other  districts  of  England  and  Scotland  ;  and  we  therefore 
think  it  proper  to  take  notice  of  it  at  greater  length  than  Ave 
otherwise  would  have  done.  We  agree  with  him  that  tenants 
should  be  as  little  hampered  as  possible  in  their  leases.  AYe 
agree  with  him  that  a  good  sound  crop  of  potatoes  sold  entirely 
off  the  farm  is  one  of  the  most  exhausting  that  can  be  grown, 
more  so  even  than  the  cereals,  for,  with  the  exception  of  tlio 
haulms  and  a  few  small  potatoes,  everything  is  taken  off  the 
farm,  while  the  straw  of  the  cereals  is  generally  consumed  on  the 
farm.  We  agree  also  with  him  that  the  cultivation  of  the  potato 
is  attended  with  great  risk.  We  differ,  however,  from  him  in 
comparing  the  cultivation  of  the  potato  on  farms  in  Cumberland 
under  a  regular  system  of  rotation  with  its  cultivation  on  the  small 
peasant-holdings  in  Ireland.  The  disastrous  results  of  over-culti- 
vation felt  in  the  latter  case  can  scarcely  ever  occur  in  the  former; 
for  as  all  the  straw  of  the  grain  crops  has  to  be  used  on  the  farm, 
turnips,  or  other  green  crops  than  the  potato,  must  be  cultivated  for 
that  purpose  ;  and  hence  the  growth  of  the  latter  will  be  restricted, 
and  the  evil  consequences  of  over-cultivation  prevented.  We  differ 
also  from  him  in  supposing  that  the  potato  grown  for  exporta- 
tion will  make  "  the  most  fertile  land  perfectly  sterile.''  We  may 
presume  that  no  sensible  farmer  growing  a  crop  for  exportation 
would  do  so  unless  it  proves  profitable  to  him.  Now,  we  maintain 
that  the  potato,  the  cultivation  of  which  is  most  expensive,  would 
prove  unprofitable  to  the  farmer  long  before  it  reduced  a  fertile 
soil  to  sterility ;  for,  to  be  profitable  under  an  ordinary  system  of 
farming,  it  must  be  liberally  treated  with  manure  which  will 
maintain  the  fertility  of  the  soil.  Again,  we  differ  from  him  in 
supposing  that  the  '^  potato  impoverishes  the  land  to  an  extent 
which  no  ultimate  advantage  can  compensate.''  Now,  though  we 
consider  the  potato  an  exhausting  crop,  we  say  that  it  cannot  be 
profitably  raised  without  a  most  liberal  application  of  manure, 
either  made  on  the  farm  or  purchased  elsewhere,  which  will  com- 
pensate for  the  exhaustion  produced  by  it.  Besides,  in  some  dis- 
tricts a  better  crop  of  wheat  will  be  produced  after  a  well- 
managed  potato-crop  than  after  a  well-managed  bare  summer- 
fallow — ^an  advantage,  certainly,  which  may  compensate  for  any 
-dight  loss  in  the  potato  crop. 
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We  have  often  thought  that  there  are  far  too  great  restrictions 
placed  on  the  growing  of  some  crops,  and  the  potato  in  particular, 
m  these  times  when  there  is  such  an  abundance  of  light  manures 
to  aid  the  farmer  in  maintaining  the  fertility  of  the  soil.  The 
over-cultivation  of  the  potato,  or  any  other  vegetable,  is  an  evil 
which  will  cure  itself.  The  farmer  will  not  continue  to  raise  what 
he  finds  to  be  unprofitable,  and  he  cannot  raise  the  potato  pro6t- 
ably  without  treating  it  liberally,  and  thus  benefiting  his  farm. 
And  if  the  disease  cause  a  loss  to  him  one  or  two  years,  we  have 
abundant  evidence,  from  what  took  place  after  the  disastrous 
years  of  1845, 1846,  and  1847,  that  he  will  either  cease  to  cultivate, 
or  materially  diminish  the  breadth  of  his  potato  crop.  But  the 
strongest  proof  against  the  soundness  of  Sir  J.  Graham's  advice  to 
the  farmers  of  Cumberland  is,  that  in  those  districts  where  the 
potato  has  been  most  extensively  cultivated  as  part  of  a  regular 
rotation,  the  land  is  in  a  high  state  of  fertility,  and  the  farming 
superior — as  in  Fife,  the  neighbourhood  of  Edinburgh  and  Perth, 
and  at  present  in  East  Lothian. 

Agricultural  Statistics, — Another  subject  that  has  been  brought 
prominently  before  the  public  at  these  meetings  is  that  of  Agricul- 
tural Statistics.  From  the  prominence  given  to  it  by  all  the  county 
members,  we  are  certain  that  it  will  be  made  one  of  the  principal 
questions  on  the  hustings  next  election.  If  so,  it  would  be  as  well 
that  members  would  inform  themselves  better  on  it  than  they  ap- 
pear to  have  done  hitherto,  if  we  are  to  judge  from  their  speeches 
recently  delivered.  There  is  evidently  great  misapprehension  on 
this  subject  abroad.  We  are  told  by  Lord  Stanley  and  others, 
who  are  expected  to  know  better,  and  are  generally  correct  in 
statistical  matters,  that  agriculture  is  the  only  great  interest  in  the 
kingdom  about  which  there  is  not  correct  statistical  information. 
We  admit  the  meagreness  of  our  knowledge  on  this  point  in  agri- 
culture ;  but  we  deny  that  information  of  the  same  kind  is  any 
fuller  in  manufactures  and  commerce.  There  is  no  manufacturer 
or  merchant  ever  asked  to  give  such  a  detailed  return  of  the  produce 
of  his  manufactory  or  speculations  as  is  required  of  the  farmer  for 
his  farm.  We  regard,  therefore,  the  success  which  has  attended 
the  statistical  inquiry  in  Scotland  as  most  honourable  to  the  Scotch 
farmers,  who  have  come  forward  voluntarily  to  supply,  more  for 
the  public  good  than  for  their  own  interest,  information  on  their 
business  which  could  not  have  been  obtained  so  accurately  in  any 
other  way.  In  this  they  have  shown  a  distinguished  example  to 
every  other  class  in  the  community,  and  their  conduct  contrasts 
most  favourably  with  that  of  their  English  brethren.  But,  consi- 
dering the  circumstances  in  which  the  latter  are  placed,  we  ought 
not  to  judge  them  too  severely ;  for,  being  but  tenants  from  year 
to  year,  they  naturally  enough  feel  reluctant  to  give  a  detailed 
account  of  the  crops  on  their  farms — a  pardonable  jealousy  of  what 


598  AGRICULTURAL  SUMMARY  FOB  THE  QUARTEIL 

use  might  be  made  of  tbe  returns  being  an  excuse  for  this  reluc- 
tance. This  is  a  point,  strange  to  say,  that  has  been  entirely  over- 
looked bj  all  the  English  members  who  have  expressed  their 
opinions  on  the  subject.  But  there  is  another  disadvantage  under 
which  the  English  farmer  labours  which  is  not  felt  by  his  brethren 
in  Scotland.  There  is  not  in  England  any  body  representing  the 
interests  of  agriculture  in  which  the  farmer  has  the  same  confidence 
as  the  Scotch  farmer  has  in  the  Highland  and  Agricultural  Society, 
under  whose  auspices  the  inquiry  has  been  conducted.  We  ques- 
tion much  that,  if  the  Highland  Society  had  not  taken  up  the  sub- 
ject, there  would  yet  have  been  any  agricultural  statistics  for 
Scotland ;  of  which  those  for  1856,  which  nave  recently  been  pub- 
lished, will  be  commented  on  in  another  place. 

Boad  Reform* — This  subject  has  been  very  much  agitated 
throughout  the  country  during  the  last  quarter.  The  altered  cir- 
cumstances in  which  the  roads  have  been  placed  by  the  withdrawal 
of  the  traffic  from  them  by  railways,  and  the  consequent  deficiency 
of  funds  necessary  for  their  repair,  have  forced  the  consideration 
of  the  subject  on  the  trustees,  and  also  given  the  public  an  oppor- 
tunity of  expressing  their  opinions  on  a  system  from  which  many 
benefits  have  been  derived,  but  which  is  found  unsuited  for  present 
circumstances.  We  are  glad  to  see  the  tenants  bestirring  them- 
selves on  this  question.  It  is  absurd  to  say,  as  some  trustees  do, 
that  tenants  have  nothing  to  do  with  the  present  agitation.  Has 
a  tenant,  who  has  taken  a  farm  on  a  nineteen  years'  lease,  two  or 
three  years  of  which  only  have  run,  no  interest  in  a  system,  by  the 
carrying  out  of  which  he  may  be  hemmed  in  by  tolls  for  the  remain- 
der of  his  lease  ?  The  great  through  traffic  on  the  roads  being 
diverted  to  the  railway  stations,  the  trustees,  we  conceive,  are  but 
acting  on  the  principle  of  the  turnpike  system  in  placing  toll-bars 
near  railway  stations.  But  while  we  admit  this,  we  say  that  now 
is  a  favourable  opportunity  for  inquiring  into  the  correctness  of 
that  principle,  and  whether  a  better  plan  for  raising  funds  for 
keeping  up  the  roads  cannot  be  substituted  for  that  of  turnpikes. 
And  we  therefore  rejoice  at  the  opposition  offered  to  the  attempts 
made  by  trustees  to  put  up  new  toll-bars  in  particular  districts,  as 
by  that  opposition  time  will  be  given  for  the  thorough  investiga- 
tion of  the  subject. 

Special  Manures, — Several  cases  have  been  decided  in  the 
Scotch  courts  of  late  against  the  venders  of  some  special  manures. 
The  agents  of  the  "  Economical  Manure"  have  obtained  unenvi- 
able notoriety  in  this  way.  While  we  are  glad  to  find  that  the  in- 
terests of  the  farmers  are  so  well  protected  by  the  laws  of  the  land, 
we  have  no  sympathy  with  those  of  them  in  the  annoyance  and 
loss  to  which  they  are  put  by  the  use  of  some  of  these  manures,  after 
the  repeated  warning  they  have  got  against  them.  No  farmer 
jshould  purchase  any  of  these  manures  excepting  according  to 
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analysis,  however  high  the  respectability  of  the  dealer  from  whom 
he   may  purchase  them.     This  is  the  only  check  a  farmer  has 
against  any  fraud  being  committed,  and  every  merchant  who 
values  his  own  reputation  should  also  adopt  the  practice  of  selling 
by  analysis ;  we  are  glad  to  find  that  some  have  already  done  this, 
who  are  in  every  way  worthy  of  the  support  of  agriculturists.     As 
all  dealers  in  Peruvian  guano  are  bound  to  deliver  an  article  con- 
taining certain  substances  in  certain  proportions,  so  should  the 
same   obligation  be  required  of  dealers  in  every  kind  of  manure. 
It  is  worth  noting  that  the  "  Economical  Manure  "  is  never  pre- 
sented for  sale  according  to  analysis,  while  volumes  of  specious 
certificates  in  its  favour  are  showered  on  the  agriculturists  through- 
out  the  country.     And  when  analyses  have  been  obtained  by 
private  individuals,  they  have  never  been  found  to  agree  in  any- 
thing excepting  in  the  deficiency  of  those  substances  necessary 
for  the  growth  of  plants.     We  can  easily  therefore  understand 
how   discordant  results  have  been  obtained  from  the  use  of  the 
manure.    These  remarks  are  especially  called  for  at  the  present 
tiiue  when  the  rise  in  the  price  of  guano  will  induce  many  farmers 
to  try  substitutes  for  it,  the  cheapness  of  which  will  be  a  strong 
recommendation.    We  can  only  repeat  our  advice — Never  buy  any 
special  manure  excepting  according  to  analysis. 

Hie  Miadng  of  Seeds. — An  interesting  experiment  performed 
in  France  in  mixing  different  kinds  of  wheat  for  seed  has  lately 
been  published.     Fifteen  varieties  of  wheat,  amongst  which  were 
Hunter's  and  Fenton,  were  sown  separately,  on  about  24  poles  of 
land  for  each,  and  a  sixteenth  plot  was  sown  with  a  mixture  com- 
posed of  all  the  varieties ;  this  latter  plot  was  the  most  disadvan- 
tageouslv  situated  of  any,  bein^  bordered  by  elms  whose  roots 
stretched  into  the  plots,  and  which  shaded  much  of  the  ground 
from  the  influence  of  the  sun.     It  was  on  this  account  it  was  re* 
jected  as  being  unsuitable  for  the  experiment  with  the  varieties 
singly,  and  a  mixture  of  the  whole  was  sown,  merely  that  the 
ground  might  be  occupied.     The  results  were  quite  unexpected ; 
for  while  the  yield  of  the  most  productive  variety,  viz.  blood-red 
wheat,  sown  singly,  was  26^  bushels  per  acre,  and  that  of  the  least 
productive,  viz.  a  French  variety,  was  only  about  12  J  bushels  per 
acre,  the  produce  of  the  mixture  was  29^  bushels  per  acre.     So  in 
straw  the  mixture  produced  about  44^  cwt.,  while  the  next  highest 
produce,  viz.  that  of  red  chaff*  Dantzic,  was  41 1  cwt.  per  acre.    M. 
Kousseau,  the  farmer  who  performed  the  experiment,  explains  the 
prolificness  of  the  mixture  from  the  fact  of  the  different  kinds  of 
wheat  coming  into  ear  at  different  times,  thus  affording  more 
chances  for  the  proper  fecundation  of  the  flower,  and  also  for  the 
development  of  the  pickle.     He  also  considers  the  ineauality  in 
the  length  of  the  straw  of  the  different  varieties  an  aavanta^e, 
in  preventing  the  ears  being  too  closely  packed ;  thus  allowing  tlie 
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free  admission  of  air  amon&^st  them,  and  more  liberty  to  expand 
during  the  filling  of  the  heads. 

The  practice  of  mixing  diflferent  kinds  of  wheat  for  seed  is 
regularly  followed  in  some  parts  of  France,  five  or  six  varieties 
being  used  for  the  purpose.  The  results  of  such  mixtures  have 
always  been  successful,  the  produce  never  being  inferior  to  that  of 
any  variety  sown  alone.  The  mixing  of  oats  in  this  country,  also, 
has  always  been  attended  with  success,  both  in  the  yield  of  grain 
and  of  straw.  And  when,  during  the  time  of  low  prices  some  years 
ago,  the  coarse  but  prolific  varieties  of  wheat,  such  as  Fenton,  were 
not  very  readily  bought  by  bakers,  some  farmers  adopted  the 
practice  of  mixing  them  with  the  finer  varieties,  such  as  Hunter's, 
and  sowing  the  mixture.  They  generally  succeeded  in  obtaining 
a  larger  produce  than  if  the  wheats  had  been  sown  pure ;  and  as 
good  a  price  was  obtained  for  the  mixed  produce  as  for  the  best 
variety  when  sold  by  itself. 

Traiismutation  of  Wild  Oats,  and  Hybridisation  of  the  Swede. — 
There  have  lately  appeared  in  the  Agricultural  Gazette  accounts 
of  experiments  on  these  interesting  subjects,  which  the  editor,  Mr 
Morton,  has  been  conducting  for  some  years.  Those  with  the  wild 
oats  were  commenced  in  the  autumn  of  1851,  and  have  been  carried 
on  ever  since,  the  results  of  which  evidently  point  to  the  wild  oat 
as  the  origin  of  the  cultivated  variety.  There  is  certainly  far  more 
probability  of  two  species  of  the  same  genus  being  derived,  the  one 
from  the  other,  than  that  one  genus  should  be  the  origin  of  another 
genus  of  plants,  as  is  alleged  of  the  Aegilops  and  the  common  wheat, 
the  former  being  found  to  produce,  by  careful  cultivation,  the  latter. 
His  experiments  on  the  hybridisation  of  the  swede  have  not  been 
carried  on  for  so  long  a  period,  and  have  not  yet,  consequently,  been 
attended  with  such  decided  results ;  but  so  far  as  they  have  gone, 
they  appear  to  support  the  opinion  which  he  has  expressed,  viz.  that 
the  swede  is  but  a  hybrid  between  the  common  turnip  and  the  wild 
rapeseed.  Both  of  these  experiments  possess  much  interest,  both  for 
the  scientific  and  the  practical  man,  as  showing  the  unlimited  power 
we  have  of  multiplying  the  species  and  varieties  of  our  cultivated 
plants. 
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Date. 

WhMt. 

Btflqr. 

Oftta. 

nje. 

PaaM. 

B«ana. 

Dat«. 

WlMHt. 

Barley. 

Oata. 

Peaae. 

Baani. 

1856. 

8.    d. 

1.   d. 

s.  d. 

8.  d. 

8.    d. 

8.    d. 

1856. 

8.   d. 

8.   d. 

8.    d. 

8.   d. 

8.  d. 

Sept.  6. 

75  11 

45    3 

26    9 

46    6 

40    2 

35  10 

Sept.  3. 

73  11 

40    7 

36    5 

47    2 

47    7 

13. 

70    3 

45    2 

22  11 

44    0 

40    8 

35    9 

10. 

74    0 

48    0 

35    4 

49    8 

51    2 

20. 

70    6 

48    1 

26    9 

45    0 

45    8 

41    8 

17. 

78    2 

44    6 

34    9 

50    6 

51    8 

27. 

67    8 

46    8 

23    3 

44    4 

47    1 

44    4 

24. 

75    0 

43    7 

34  10 

50    8 

51    6 

Oct.    4. 

69    8 

43    7 

26    9 

41  11 

47  10 

40  10 

Oct.   1. 

74    6 

42  11 

35    6 

52    6 

63    8 

11. 

67    7 

45  10 

26    3 

42    0 

48    1 

41    8 

8. 

72  11 

44    7 

34  11 

55    0 

56    1 

18. 

72  11 

44    8 

29    0 

43    0 

47  10 

42    1 

15. 

67    3 

42    8 

32    1 

54    8 

55    4 

25. 

70  10 

45    2 

28    2 

42    6 

48    5 

41    7 

22. 

66    2 

40    6 

29    9 

56    2 

57    4 

Nov.  1. 

71    0 

46    9 

27  10 

42    0 

47    4 

45    8 

29. 

63  11 

40    7 

27    7 

55    2 

56    4 

8. 

70    1 

46    9 

27    9 

42    1 

48    3 

41    1 

Nov.  5. 

67    4 

41    4 

28    9 

51    6 

52    3 

16. 

72    3 

47     7 

26  10 

41  11 

41  10 

43    6 

12. 

63    6 

38  11 

27    8 

53    6 

54    4 

22. 

70    3 

44    2 

25    7 

40    4 

46    6 

44    3 

19. 

58    6 

41    7 

25    6 

40    9 

42    1 

1         29. 

1 

65    9 

43    8 

24    6 

40    0 

48    4 

44    9 

26. 

67    4 

39    2 

26    3 

40    6 

41    4 

1                                       LIVERPOOL. 

DUBLIN. 

Dat«. 

WlMak.|llu1ey.| 

Oato. 

Ry«. 

Pmm. 

Bcani. 

[Wheat, 
Dat..    Pj^ari 

Barley, 
p.  barl. 

p.lMU-l 

p.  bar^. 
Mat. 

Flour, 
p.  barl* 

1856. 
Sept.  6. 

i.   d. 
76    3 

s.  d. 

43    6 

8.  d. 

26    5 

8.   d. 

44    2 

8.     d. 

42    6 

8.   d. 

48    6 

1856. 

8.  d. 

8.    d. 

8.    d. 

8.  d. 

8.    d 

la 

67    1 

42    8 

22    6 

43    6 

41    9 

47    2 

Sept.  5. 

36    3 

23    9 

21    2 

18     2 

25      2 

90. 

64    3 

41    7 

26    4 

42    9 

44    6 

46    4 

12. 

35    2 

23    2 

20    8 

15    6 

24    6 

27. 

62  10 

41    2 

27    6 

41    8 

45    8 

48    2 

19. 

33    4 

22    4 

20    9 

15    1 

24    2 

Oct    4. 

60    0 

41    6 

26    3 

42    4 

46    6 

50    9 

26. 

33    6 

22    6 

16    6 

14    8 

24    3 

11. 

60    9 

43    4 

25  10 

43    6 

47    4 

50  10 

Oct.    3. 

32  10 

22    0 

14    2 

13    7 

24    4 

la 

60    5   43    5 

26    0 

44    2 

50    0 

50    0 

10.  as  11 

22    3 

14    6 

13    6 

24    6 

25. 

61    0   42    6 

26  10 

44    7 

55    0 

48    4 

17.j  34  11 

21    7 

14    1 

14    8 

24    8 

Not.  1. 

61  11   46    3 

26    0 

43    6 

48    6 

47    0 

24.,  34    0 

23    0 

14    4 

14    0 

24  10 

8. 

61    7   46    4 

26    0 

43    2 

46    2 

48    9 

31.132    0 

20    6 

15    2 

13    4 

24    9 

16. 

60    6,46    6 

25    0 

42  10 

45    2 

44    4 

N  v.  7.  35    2 

21    0 

14    8 

13    0 

25    0 

22. 

61    5,47    4 

24  10 

42    6 

46    4 

49    6 

14.1  35    6 

22    0 

14    5 

13    7 

24    8 

29. 

60    7,46    4 

25    0 

41    9 

48    2 

53    6 

21.33    9 

22    3   14    6 

14    3 

24    6 

1 

28.  34    3   21    7  15    1 

14    6 

24    8 

TABLE  SHOWING  THE  WEEKLY  AVERAGE  PRICE  OF  GRAIN, 

Made  up  in  term  af  7th  and  Sth  Geo.  IF.,  e.  58,  and  9th  and  lOth  Vict,  c.  22.  On  and  after  Ut 

February  1849,  the  DtUp  payable  on  FOREIGN  CORN  imporUd  it  U.  per  quarter,  and  on  Flour 

or  Meal  Hd./or  every  att. 

Data. 

Whwii. 

B«rl.y. 

Oatt. 

By«. 

PeaM. 

Beana. 

II 

^< 

« 

II 

« 

|5 

n  n 

H 

If 

n 

4^-5 

1856. 

«.    d 

8.    d 

8.    d. 

8.    d 

8.     '^. 

8.    d. 

8.    d.  j  8.    d. 

8.     d. 

8.    d. 

8.      d. 

8.      d. 

Sept.   6. 

.  73    2 

72  11 

47    ( 

44    i 

i  27    4 

27    8 

43    1 1  44  11 

49    9 

40  10 

46    6 

45    2 

IS 

.  69    < 

71    ( 

46    8 

45 

26  10 

26  11 

43    9|44    2 

41    0 

40    5 

46    4 

45    2 

20. 

.  64    I 

69    ; 

'  45  1( 

46    1 

1  27    S 

26  11 

44  10   43  11 

41    9 

40    3 

46    3 

46    3 

27 

.  64    - 

68    ( 

43  10 

45    'i 

26    7 

27    0 

43    8   43  10 

43    8 

41    0 

45    0 

46    4 

Oct.      4. 

.  65    C 

>  67  1( 

)  42  1( 

45  : 

t  26  11 

26    8142    0   43    7 

43    9 

41  10 

44  10 

45    4 

11 

.  64    J 

64  11 

I  42    £ 

44  1 

25    i 

26    5  i  39  11    42  11 

43    3 

42    4 

45    2 

46    4 

18. 

.  65    1 

>  65  ; 

r  44    0 

44 

I  26    8 

26    4  40    1 

42    5 

44    0 

42  11 

46    1 

45    6 

25 

.  66    ^ 

65    1 

46    I 

44    I 

1  27    ] 

26    6   40  11 

41  11 

44    9 

43    7 

46    6 

45    8 

Nov.    1 

.  66    ( 

>  65    4 

{  46    S 

44    i 

J  26    7 

26    5' 41    8 

41    6 

46    5 

44    2 

47    2 

45  10 

a 

.  65    I 

1   65    ( 

J  -16    fi 

44     8|26    6 

26    5  ,  40    4  1  40  10 

45    9 

44    6 

46    0 

45  11 

15 

.  64    i 

[  65    i 

>  46    : 

46     4  26    J 

26    5 '41     7   40    9    43    2 

44    5 

47    3 

46    4 

22 

.  63    2 

I  65    ! 

I  45    3 

45    9  25    7 

26    5   40    4 140  10   43    6 

44    5 

46    3 

46    6 

29 

.  61  1 

I   64    ( 

>  44  11 

45  11  24    8 

26    l' 42    0   41    2   43    1    44    8 

45    6 

46    6 
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FOREIQK  MARKETS-^HE  REVENUE,  ETC 


FOREIGN  AOlkl^S.— .P^  hivtRUt  QiiAWrEfe,  'tBt&i  on  board. 


^hMl. 


BM-le7. 


OMs. 


Bjr«. 


Beans. 


1856. 

Sept. 
Oct.  . 
Nox... 

1st: 

If  or. » I 

Oct.,., 
Nov... 

Sept.. 
Oct  .. 
Nov.  . . 


Danxig  < 


s.  d.     I.  d.  I.  d.     »,  d. 

60    0-72    028    B^S:^  0 

64    0-76    030    6-40  0 

56    0-68   .6,30    0-38  0 


d.    «.   d.  8.  d.    I.   d.  s.  d. 

16  6-24    OUO  e.  45    0  36  6-42 

17  6-23    0138  6-42    638  6-44 
)6    ^-22    03(;  6--il    6?5  <l-«L 


6a    0-70    0  36    6r43    6  17    6-24 
m    0-76    637    6-45   9  16    6-23    6 
92    <^-«8    0,33    6-40    Ojlfi    Q-23   0 


0  34 


34  6.44  0 
32  6-42  0 
d4    0-40 


BroflMQ-^ 


HLOnigs- 
berg    ' 


{60  0-68 
63  0-70 
58    0-68 


632  0-40  0!l7  6-24 
6  34  6-41  6|18  6-25 
6  30    6-38    Oh-S    6-22 


036 


34    6-41 


032 


d.  8. 
038 
039 

0^ 
333 


d.  8.  d 
6-45  '• 
6-46  ■' 
£*43    <> 

-6-43    '• 

6  -  4^    C 


6  35 

0 
0 


0-44  6  38  0«a  Dsr  6-4$  (^ 
33  0-42  6-3^  6-47  a35  6-42  C 
32    0-46    6  3^   9 .  42    0^34  '  0  -  40    f 


63  0-70    O.SO    6-41  0  18  0-24  0  30  0-40  6  36    6 -'43  035    0-41 

64  0-72    032    6*43  016  a«33  0,30  6-38  687-<^j45  O^    0-44 
66    6-62    030    6-36  6il5  6-21  630  0-37  630    6-37  631    0-37 

(  I                      I  I  I 


Vnlgkta  Ikoa. Ih»  Kltie.  tmtx  8i.  M.  to  Sb.  (td.,-  ftMil  th«  VadiUrnMi«ia .  0s.  AL  to  lOa.  ftl.  • 
and  by  lieataer  from  Hamburg,  4a.  to  6t.  p«r  Imperial  qr. 


THE  EEy£NtfS.--f^ou  80tb  Jdne  otq  SOtb  Sbftehbka  18561.    ' 


(-        , 

^a»ci«i  «a4iD|  Sep(.  SO.  1                  | 

Yean  ending  B«|>t.8a. 

1  T....^^    '  n.i.M..A  f 

I>ecrease. 

t  ^ 

1809. 

ISM. 

1886. 

38B8. 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

£ 

Ciwtomt  .... 

6,081,487 

5,981,344 

., 

87.143 

22,842.443 

23,093,301 

250.868 

i 

Excte 

5,137,000 

5,446,000 

309,000 

.. 

17„^88,170 

17,861.778 

473,608 

1 

8t4lP|»  ..... 

1,662,723 

1,770,649 

117.926 

,, 

7,25»,5«5 

7,180,041 

1. 

79,524 

Taxe.  

154,000 

157,000 

3,000 

3,060,499 

3.100,026 

39,527 

Post-OfllM  .. 

645,000 

645.000 

., 

2.709,094 

2,768,152 

G0.068 

255,073 

224,170 

30,873 

1,211,383 

1,404.438 

193,065 

Property  Tax 

4.604,858 

6,847,236 

7M,878 

..       13,666,205 

15,940,831 

2.276,128 

Tot»l  Income 

1,182,304      68,016 

3,291.234 

79,524 

Dedoet  decrease.... 

.  68.016 

70,584 

IncfeMeoi 

stheqF... 

1,114.288 

Inereaaeoi 

atb«3rear  ' 

8.211,710 

PRICES  OF  BUTCHER-MEAT.— Per  Stonb  ov  14  Pounds. 


LONDON. 


Mntton. 


LXYERPOOIi*      NBWGABTLE.     BDlNBURiQfl.        GLABOOW, 


Mvtton. 


Katton.       B«er.       Mutton. 


Sfiitton. 


1856. 
Sept.  . 
Oct  . 
No?.    . 


s.d.  8.d. 
78-8 
73-86 
7  6-86 


8.6.  B.d. 

9-90 
7  6-8  9 
78-90 


3(7 


B.d.  8.d. B.d.  8.d. 
7  8-837  0-8  0 
7  0-8  06  9-710 
7  3-8  37  8-8 


d.  8.d 
73-80 
5  6-76 

6 


866-8  06 


8.  d.  8.  d.  8.  d.  8.  d.  8.  d.  8.  d.  8.  d.  8.  d.  e.  d.  8.  d. 

70-8  26  0-8  9|6&-8  966-8660>89 
6  3-7  9;6  6-8  (re  3-8  3,6  3-8366-8  ,3 
6*8  26  6-8  8.6  0-8  0  6  0*8  06  0-8  0 


PRICES  OP  ENGLISH  AND  SCOTCH  WOOL.— Per  Stone  of  14  PouKDS. 


ENGLISH. 
MetfeiOr  «.•••.<•..••. 

..    .  in  grease 

Soufli-Down, <  * . 

Ualf-Bred,  .., 

Leicester  Hogg 

Bwe  aqd  fipfR* 

Locks, 

Moor, 


8.   d.          8.  d. 

17  6  to  25  0 

13  0  to  17  6 

18  6  t4  22  6 

14  0  to  18  0 

Ig  0  to  22  6 

1^6  to  10  6 
8  6  to  10  6 

6  6  to    7  6 

SCOTCH. 
Leioester  Hogg,  ........ 

Ewe  and  Hogg. 

Ohevtot,  white 

laid,  washed, 
. .    unwasliod 

Moor,  white, 

..    laid,  washed,.... 
«.    '..    unwashed,., 


8.d.  8.  d. 
18  0  te  22  6 
15. 6  to  19  6 
15  0  to  17  0 
10. 6  to  14  0 

8  6  to  10  9 

7  6  to  11  0 

8  6  to  7  6 
4  Oto    0  0 
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AGRICULTURAL  STATISTICS  OF  ISSe. 
By  an  EiruuBRATOB. 

I*ubltaked  in  TrataacHon*  of  the  Highland  and  Agricultural  Society  of  Scotland 
with  last  No,  of  thie  Journal, 

Tece  Agricultural  Statistics  of  1856  have  again  been  presented 
to  their  countrj  as  a  free-will  offering  bj  the  farmers  of  Scotland. 
la  a  year  so  exceptional  in  its  agricultural  aspects  as  that  which 
is  passed,  the  collection  of  them  was  regarded  with  no  little  anxiety 
by  those  favourable  to  obtaining  agricultural  statistical  information 
throughout  the  country,  of  which  the  plan  adopted  in  Scotland 
can  be  regarded  as  but  an  example.  And  there  is  no  doubt  that 
from  the  above  cause  the  collection  has  been  attended  with  con- 
siderable difficulty  this  year,  and  the  complete  success  which  has 
attended  it  must  be  cause  of  congratulation,  both  to  those  engaged 
in  it  and  to  the  country  in  general. 

In  September  last,  the  amount  of  acreage  of  the  different  crops^ 
and  the  amount  of  stock,  were  published,  and  now  we  have  pre- 
sented to  us,  1.  An  amended  table  of  acreage  under  tillage ;  2. 
Proportional  acreage  of  the  crops  in  each  county  ;  3.  Estimate  of 
gross  produce  of  the  principal  crops  in  each  county ;  4.  Estimate 
of  average  acreable  produce  of  the  same  crops  in  each  county  ;  5. 
Estimate  of  average  acreable  produce  in  each  district ;  6.  Estimate 
of  the  weight  of  the  cereal  crops  in  each  district;  7.  List  of  dis- 
tricts, and  Reports  by  Enumerators  on  the  quality  of  the  crops. 
It  will  be  observed  that  there  has  been  a  formal  extension  of  the  m- 
quiry  this  year  to  the  particulars  contained  in  Tables  6  and  7  ;  for 
these  last  year  were  only  returned  as  a  Supplementary  Report  by 
the  Enumerators,  after  the  ordinary  and  regular  meetings  of  the 
Committees  had  been  held,  and  the  results  of  the  other  tables 
arrived  at.  It  will  be  observed,  also,  that  Table  2  is  an  addition 
to  those  of  last  year.  We  are  glad  to  find  this  extension  of  the 
inquiry  and  addition  to  the  information,  and  hope  that  each  year, 
for  some  time  to  come,  we  will  be  enabled  to  mark  some  further 
extension ;  for  we  must  confess,  that  we  consider  the  information 
obtained  as  but  incomplete  in  its  present  state,  but  accept  it  most 
cheerfully  and  thankfully,  as  a  foretaste  of  what  we  will  yet 
obtain. 

Table  L— Amended  Tabj^  of  Acbeage  under  Tillage. 

The  first  thing  which  strikes  us  in  this  Table  is  the  great  in- 
crease of  the  area  under  tillage  last  year,  as  compared  with  1855, 
viz.  15,122  acres.  This  we  are  told  in  the  Report  is  '*  perfectly 
in  accordance  with  the  agricultural  improvements  known  to  be  in 
operation,  and  with  the  inducements  which  high  prices  have  held 
out  to  break  up  old  pasture."      This  reason  we  consider  quite 
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sufficient  to  account  for  the  great  difference,  and  iQany  of  our 
practical  readers  will  agree  with  us  when  we  state,  that  the  picr 
portion  of  pasture  has  been  for  some  years  on  the  ^ecre^e ;  anii 
such  was  the  quantity  ploughed  up  this  year  in  particular  countit?. 
that  it  was  diflScult  to  obtain  grass  for  the  ordinary  amount  ui 
stock.  The  consequence  was  that  the  pastures  were  for  the  m  *: 
part  overstocked,  which,  combined  witn  the  bad  seasoD,  made  it  a 
most  unprofitable  year  for  graziers.  As  might  be  e^^pected  frui: 
the  great  demand,  pasture  rents  were  most  extravagant.  Xow. 
while  the  increase  m  the  number  of  acres  under  a  rotation  of  crup: 
may  be  attributed  to  the  breaking  up  of  old  pasture  and  the  im- 
provements going  on  for  some  years  in  the  total  acreage  fi..' 
Scotland,  arid  for  some  of  the  counties,  such  as  Aberdeen,  Avr. 
and  Fire,  there  are  some  of  the  other  counties  which  sh*'^ 
anomalies  (When  we  consider  the  nature  of  the  present  tiiiics 
that  require  explanation.  For  instance,  we  find  that  In  tLr 
county  of  Argyll  there  are  9748  acres  less  under  rotation  ii 
1856  than  in  1855;  of  Kirkcudbright,  about  4004  acres;  and  or 
Roxbui'gb,  about  8668  acres,  less  last  year  than  in  1855,  making 
about  2z.420  acres  in  all  in  these  three  counties  less  under  rotatioL 
in  1856  tnan  in  1855.  It  will  be  observed  also,  that  the  decrease  in 
grass  and  hay  under  rotation  in  these  counties  is  about  equal 
to  the  decrease  in  the  total  acreage  under  rotation  in  theui ;  and  i( 
will  also  be  observed,  that,  in  Argyll  and  Kirkcudbright  at  least, 
the  proportion  in  grass  is  greater  than  the  average.  Now  wbat 
has  Tbecome  of  these  22,420  acres?  Are  we  to  understand  that 
in  a  year  when  there  was  every  inducement,  from  the  high  price 
of  grain,  to  plough  up  pastures,  and  which  led  most  farmers  in 
Scotland  to  do  so,  the  farmers  in  these  three  counties  pursued  a 
course  directly  the  reverse,  viz.  that  of  sowing  down  their  lands  tu 

Eermancnt  pasture  ?  Or  are  we  to  understand  that  an  error  ha.* 
een  committed  in  the  returns,  either  last  year  or  in  1855  ?  ^^^ 
would  be  inclined  to  fall  back  upon  the  latter  conclusion;  for 
though  the  heading  of  the  column  "  Grass  and  Hay  under  rotation  ' 
appears  to  us  distinct  enough,  we  have  known  farmers  more  tliao 
once  return  grass  not  under  rotation  in  the  column,  which,  after 
the  examination,  of  the  officials,  was  detected  before  the  results  of 
the  statistics  were  published.  We  allude  to  this,  not  in  aiiv 
cavilling  spirit,  but  rather  with  the  view  of  directing  attention  tu 
what  most  practical  men  must  consider  an  anomaly.  If  it  is  an 
error  arising  from  those  who  made  the  returns  having  mistakeu 
the  meaning  of  the  heading  of  the  column,  we  have  only  to  express 
a  hope  that  it  will  not  be  repeated  in  future  retuma  We  cannot 
but  consider  this  acreage  table  defective  in  so  far  as  it  Joes  not 
give  us  the  whole  extent  of  the  country,  a  much-desired  addition 
to  the  statistics  which  we  cannot  obtain  till  the  ordnance  survey 
is  completed.  In  the  mean  time,  it  may  be  worthy  ot  consideration 
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whether  some'  aTteration  on  the  gfass  column  maj  not  be  effected 
with  advantage. 

It  was  natural  to  expect  that  In  the  distribution  of  tbe  crop$  in 
1 856,  -wheat  would  occupy  an  increased  acreage  from  tbe  bijEfhly 
remunerative  prices  which  were  obtained  for  it.     An  aci'e  of  wheat 
for  a  few  years  back  has  been  calculated  to  be  worth,  on  an  average, 
from  -ii^l5  to  jP20,  while  an  acre  of  barley  has  not  been  worth  more 
tbau  from  £8  to  £10,  exclusive  of  the  straw  in  both  cases.     There 
is   no  class  in  the  community  more  easily  raised  or  depressed  by 
g'ood  and  bad  fortune  than  farmers.     This  has  been  partioularly 
observable  during  tlie  last  ten  years,  both  in  the  keen  competition 
for   farms  in  good  times,   and  in  a  corresponding  reluctance  to 
enter  on  new  engagements  in  dull  times,  and  in  the  varying  extent 
of  cultivation  of  the  different  crops  according  to  the  rise  or  fall  of 
their  respective  values.    It  is  on  this  account  that  there  was  such 
a  large  increase  in  the  growth  of  wheat,  vias.  72,027  acres  in  1856 
more  than  in  1855,  and  about  ''56^  per  cent  on  the  returns  of 
1854."     This  increased  growth  of  wheat  argues   a   progressive 
fertility  in  the  soil,  and  an  increased  use  of  manure,  both  indicating 
a    higher  state  of  agriculture.     There  was  more  spring   wheat 
sown  last  year,  in  place  of  barley  and  oats,  than  ever  was  known  to 
have  been  done  in  Scotland  before.     And  the  great  increase  will 
be  seen  to  have  taken  place  in  those  counties  where  there  was 
formerly  a  less  proportional  breadth  of  wheat,  such  as  Aberdeen^ 
Sutherland,   Kincardine,   Kinross,  and    Peebles.      In   Aberdeen 
there  were  nearly  five  times  more  acres  in  wheat  last  year  than  in 
1854.     We  do  not  find  that  an  increase  in  the  number  of  acres  of 
wheat  is  followed  by  a  corresponding  decrease  in  those  of  barley 
and  oats.    But  this  is  sufficiently  explained  in  Mr  MaxweH's  Beport, 
where  it  is  stated  tliat  "  the  average  of  the  oat  crop  would  probably 
have  shown  a  much  greater  decrease  than  is  indicated,  had  it  not 
been  compensated  by  thegrass  land,  which,  according  to  the  ordinary 
rules  of  husbandry  in  this  country,  was  principally  broken  Into 
oats."  It  would  appear  that  in  those  counties  where  there  has  been 
the  greatest  arbitrary  increase  of  wheat,  such  as  Aberdeen,  Fife,  and 
Forfar,  there  has  also  been  an  increase  in  the  grass    and    hay 
under  rotation,  thus  proving  that  a  good  deal  of  old  grass  must  have 
been  broken  up  in  these  counties  to  make  up  for  the  deficiency 
which  would  otherwise  have  occurred  in  the  acreage  of  the  oat& 
This  makes  us  the  more  regret  that  circumstances  will  not  at  pre- 
sent admit  of  the  including  of  all  tlie  pasture  in  the  country  in 
the  statistical  tables,  as  we  would  then  be  better  able  to  tell  what 
has  been  added  to  the  cultivated  soil  of  the  country  from  what  wag 
before  lying  in  a  state  of  nature^  when  there  has  beejD  an  increase 
to  the  totalacreage  under  tillage,  as  last  year. 

There  is  little  more  deserving  of  notice  in  this  table,  excepting 
that,  though  there  has  been  such  a  large  increase  in  wheat,  it  baa 


atle'rabrte^fife'htlibth  turnips  and  potatoes.  We  do  *ncft't!iinlj 
however,  that  tfiere  are  really  'the  iiumber  of  acrte-?ri  -trinilps 
mentionjBfi  j^  .  tfei? .  ^ab\e  ;  fpjr ;  it  ff  n/^  .  b^  bP?7n©,  h  W4 .  J^*  ^® 
returas  were  made  in  June,  when  a  ^reat  deal  ot  tljie  turqips  had 
ri^t*'then;bcqn  Bowtf^  and  lire  belike  in  tnanyindtattcerfrie^efirere, 
as' W^t  V^atWgr  came  Imriiedifttely  after  the  retuifns*  were  sewl  b, 
MA  preVertt'6f  the  operation  bemg'  proceeded  with  ;  sc^  t^At  the 
figures  fi/  Ae  table' indicate, in  this  instance,  the  intetttibit  of  the 
farnierVnorethknthe  actual  resiilts  on  bis  fkrtri.  'If  on  thi&accbunt 
the  hiiinber  df  acre^  iti  turnip^  buffht  io  have  been  less,  that  m 
fklloW  should  have  been' cdrrespoiidingly  niore.  We  observe  that 
th^r^'is^a  fiilfing  off  in  the  number  of  occupants  Jast  ,year  to  the 
fexteiit  'o?554.  of  which  one-fourth  is  from  the  county  iof  Lanark. 

'■  '•  '*■'  '[•       '  Appbwwx— Stock. 

'  We^take  this  table  next,  as  it  was  published  before  .the  bthfers. 
There  Is  sd  mudh  uniformity  in  it,  ana  so  littlei  that  calls  for  sptecial 
r6inar6:|i|''tfiat  we  will  not'  dwell  lori^  upon  it.  As  regards  horses, 
ther^*hil^  becii  an  ifacrease  in  most  of  the  counties,  but  specially  in 
tlid^d  Whtfd  there  has  been  the  greatest  increase  in  acreage  under 
tillage, such  is  Aberdeen,  Ayr.  Fife,  Forfar;  while  iii  Roxburgh, 
where  ther6  has  been  a  decrease  m  the  number  of  acreft  undertilFage, 
there'«lteal&o  fewer  horses,  but  not  to  the'ektent  we  w^oliM  have 
expected ;  antf  iii  Argyll,  though  there  hais  teen  a  reduction  of 
nearly  10,000  acres,  there  is  an  increase  in  thenumbef  of  houses; 
and  similar  )*Q)luhimr^  aUo  observable  in  Kirkeudfari&bt.  This,  we 
think,  tend^  to  support  the  opinion  we  expressed  bemr^,  that  there 
has  been  some  mistake  in  the  returns  made  under  the  heading 
^  Gtasfej  atid  Hay  tmd^r  rotation.**  There  has  beert  an  ineread^  in 
fcoWS'«hd* other  cattle;  but  a  decrease  in  calves,  making  a  dfecr^ase 
In  thie  ^t'^1  of  6attle.  Of  ^heep^  there  has  been  an  tnci'ease^  in  all 
the  diViteitJAs,  tiitt  specially  In  Iambs,  of  whieli  there  were  lOOjOOO 
mdrfetrflSSe^thato  in  1865.  We  should  bear  in  mind,  hawser, 
^that  the\retUrift-il<^ere  made  considerably  earlier  last  year  thain  in 
186fe,  and  thiit  the  time  which  intervened  between  the  dates  of  the 
'l*€lturnflf  was  that  during  which  there  was  the  greatest  oonstirtiption 
lof  lattib,  SO' thit  this  may  in  sbnie  measure  account  for  thd  great 
^n^reade?  Ill'  lanibs,  though  the  principal  i-eason  tk<^  doubt  is  the 
large  trbp  of  them  in  1856,  so  large  as  to  cause  a  great  decKiie  m 
Wicfetf  IB  tjln^'ctod  of  the  seasoti.  The  greatest  increase  in  lambs  is 
■Wthe'd^uMyoPIlttVettiess,  there  being  28,090  more  in  1858  than 
1ft  :1'856;  hisFt  the^e'has  been  a  sirbstitution  of  breeding  for  feeding- 
^stock'feet%,  Wa  indrcated  by  th^  table,  which  will  accotmt  for  the 
'inok^^^  hi  Idmbs.  The  same  is  the  case  with  Ayr,  wh^re  tbe  in- 
^'eteate  of'lttmW  iiaO.OOO,  while  there  is  condderabk  Hmttation  in 
'lh«  *€dift^8«oobi ^ '111- Argyll  and^  Dtffirfrie*,'0»iifc^o«ier.liattd, 


iucreii^e4n,ew«?B  »nA  feedingrstpojc  J  while  Laiwk.«qpwAaa 
in.e»r^9,  V^t,«^  decreaae  ia.&ml?a,an^d.fe^iDg-8tof?]«*   ./  ,    ,.^,,.  ,^,  ^< 

''  ^,  'Tjto^ETroir^  A'ceea(SB  of  ithe  Okops  iN'iACH'c^i^rn^.'    '  '•■  • 

,  ,'tt[ia4»i^.valuabla  addition  to  the  agricultural  ^Ufi^tica.\',T^^ 
ace  i^Jk-Dw  facta  pr<»eflted  in  the. tabje;;  ^e  ha^e^velF  the  worK- 
log  out  of  the  facts  contained  in  tc^ble  rfo.  1.  'PiasQ  who  analype*^ 
tbjd  statUtic^  tableSf^and  took  a  plaasv^e  instudjiog^tKeso  pp^ndtelj^ 
waold,,iM)  donbt,  in  previous  jeaj»  wpri,  out  thp^gfirea  of  table 
Noy  1  in  the  saroe  manner  for  their  own.  satisfaction.  ,Tl^ip  ^yejir, 
hai^eyer,  they  are  saved  tlie  trouble,  aud.th^  public  have. theic 
attentioa  directed  to  a  most  interesting  cQrollafy,  of  a  jpaft  of  ,thfi 
statistics.  To  Mr  Hall  Mascwell  and  the  other  jc>ffici$ila  thei^q  are 
due  the  thanks  of  the  public  for  this  addition.  Let  tis  stucfj  it  for 
a  little.  It  is  not  ta  be  e^paatedylliatr  th^  figures  in  this  taUe  indi- 
Gi^te  the  rotation  of  amy  particular  county.  £yen, though  a  parti* 
c^lar  rot^Uqp  m^ay  prevail  in  a  certain  district,  still,  when  return0 
aoa  made  such  as  those  of  the  atajtistlosr^.  thero,  ^q,  ofti^i^i  many  eler 
ments, . trifling  in  themselves^  but. at,  the  same,  tirnp .> nmp^royis 
eofeough,  and,  when  collected  together,. ip[iportant  enough,  to  disturb 
the  uniformity  which  otherwise  yrouldhave  prevailed* 

It  will  be  observed,  that,  after  striking  an  average  of  the  pro- 
poiTtioiKal  acreage  of  the  crops  througiiout  that  land,  we  obtain  a 
distribution  of  the  crops- corresponding  very  n^rly  to  the  fiv.e-^hift 
course,  thus  :— 

White  oMps,    .        .        .        <       80.24a,  or  neaiiyf. 

Qi^ea    do 19.180,  or  nearlj  ^^ 

Grass  and  hay,  .        .        r,      41.628,  ox' about }. 

There  was  ako  an  approximation  to  this  course  in  the  yeiu»  1854 
aad  1855)  though  in  1856  it  was  greater,  owing  to  a,n  ino'eaae  in 
the  proportion  of  the  white  and  green  crops  and  a  decrease  in-  tbe 
grass*  The  largest  proportion  is  in  grass  in  the  western  counties, 
fitteh  as  Ayr,  Bute,  Dumbarton,  Lanark,  Renfrew ;  and^be  largest 
preportion  in  white  and  green  crops  in  the  counties  on  the  eastern 
side  (kT  the  island,  such  as  Clackmanman,  Edinburgh,  Fife,  Had- 
dington, Inverness.,  Ross. and  Cromarty*  The  same  coui^ies  gene- 
rally have  the  largest  proportion  in  wheat,  while  the  adaptation  of 
daltnre  to  climate,  or  rather  the  cultivation  of  p^ta  most  suitable 
to  particular  climates,  is  beautifully  brongh.t  out  in.  the  column 
umer  barley,  where  we  observe  that  cereal  disthaguisbed  for  the 
-softness  in  the  straw,  bears  but  a  small  propertian  to  the  other 
erepa  in  the  western  counties,  where  there  is  generally  a.  super- 
.abundanoe  of  moisture  tending  to  lay  sofMtrawed  grams^  A 
(glatioe  at  the  fi^rea  under  flaR  will  give  soipe  idi^a  of  the  repute 
in^jvbicltrit  is  held  by  practiealiimengenerally  in  the.  timt|?  of  high 
Lpdde^-iibr.gRliiaf  a<H^ .  tbe  deor^i^eiin  Ua.  cphivalion.bas  been  very 
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mpliitmce  }854v1>emgiui  the  proportion  of  lO??  k  18d&.to  *189 
in  18541  It  is  evident  from  thia  tbiat  thQ.farn)er»  o£  iScotlwid  in 
general  do  not  hold  this  plant  in  such  high  favour  as  Sir  James 
Graham,  who  has  more  than  once  strongly  urged  his  tenantry  to  a 
more  extensive  cultivalion  of  it.  Berwick  and  Koxburgb  '^ow 
about  thie  largest  proportional  quantity  of  turiupsiaad  the  laasl  of 
Mtatoea;. while  Argyll  has  the  largest  proportion  aS  the  k^tter, 
Uenfrew  the  next,  and  the  least  of  turnips  in  all  the  eountieB;.  We 
would  fain  hope  that  tbe/Highlanders  of  Argyll  are  not  Irasting 
too  much  again  to  this  precarious  crop^  which  may  produce  resolts 
as  disastrous  as  occurred  in  1846.  Clackmannan,  Stirling,  and 
Orkney^  have  the  greatest  per^eentage  of  bare  fallow ;  and  we  are 
surprised  to^  find  Haddington  so  high  in  the  list  in  this  columi}. 

Table  IILt-Esximate  of  gboss  Peodugb  per  cx)unty, 
.  The.  facts  most  worthy  of  notice  in  this  table  are  to  be  found  in 
the  columns  under  wheat  and  potatoes.  There  is.  an  inorea^iit 
wheat  of  upwards  of  2,200,U00  bushels  over  1855.  A».in  former 
years^  Fife,  produces  the  largest  quantity^  and<  sliows  .a  great  in-* 
crease;  the  greatest  increase,  however,  being  in  Aberdeen;  while 
every  oounty  shows^  a  moat  marked  increase-^a  fact  for  which  we 
were  quite  prepared,  as  every  small  farmer  in  a  Highland  glen 
could  point  to  some  patch  of  wheat  last  year  growing  where  barley 
and  oats  only  were  considered  suitable,  and  it  would  have  been 
thought  madness  three  years  ago  to  attempt  tlie  growth  of  wheat. 
It  is  only  to  be  regretted  that  this  first  experiment  in  so  many 
places  should  have  proved  so  unsuccessful  from  the  untoward  har- 
vest, and  that  so  little  of  tlie  large  produce  will  be  fit  for  human 
food.  There  is  a  decrease  of  about  500,000  bushels  in  barley  from 
last  year,  and  an  increase  of  1 ,800,000  bushels  in  oats«  Fife  pro- 
duces the  largest  quantity  of  barley,  as  it  did  of  wheat,  and  Aber- 
deen grows  the  ntost  oats,  the  produce  being  double  that  of  any 
other  county.  There  is  a  slight  increase  in  the  produce  of  turtiips, 
Aberdeen  being  the  greatest  producer.  There  is  a  great  defieiencv 
in  the  potato  crop,  the  produce  of  1856  being  little  more  than  half 
of  that  of  1855,  which  was  one  of  tlie  best  years  for  potatoes  thfit 
iQOst  farmers  recollect  of.  .  It  is  on  this  account  that  some  have 
thought  that  the  potato  crop  of  1856,  which  was  acknowledged  to 
have  been  a  smalt  one,  independent  of  the  disease,  which  left  not 
more  than  one^alf  of  the  crop  fit  for  the  market,  has  been  over- 
estimated, particularly  when  compared  with  tliat  of  1855.  Butk 
nuist  be  borne  in  mind,  that  though  crop  1855  was  ci  very  laiige 
one,  there  ^  was  also  considerably  disease  among  the  tubers,  we 
should  say  to  the  extent  of  one-third  of  the  full  crop,  and  the  disr 
eased  potatoes  ane  not  included  in  the  returns  of  either  yean  Those 
who  object  to  the  returns  of  1856  forget  that  there  was  fully  ope^ 
thu-d  deducted  fcow^  th»  g^rpss  produce  of  185$.  ,,  We,heUe?e  ,tbaj^ 


ft^ia  4he'  aafl  *«9cperienc6  tff  la&t'jrear,  neitlwrwl\^t^ii<»:^  potatoes 
irillr  be'So  €ktMi8iveIy  cultivated  this  year.  .      1 1      i 

*•  Consideritig  the  verjr  pecaKar  weather  we  had  daring  eummer 
and  hairvest  last  year  in  moat  of  the  Scotti$h  ootmtieS)  tMs  table 
will  be  examined  with  more  than  usual  int^est.  And. the  first 
thing  that  will  strike  the  attentive  reader  will  be  ^tbe  generally 
higher  avemge  acreable  produce  of  the  white  -cr^p^.  in  1^6  than 
tti  1895.  This  ia  particniarly  observable  of  whea<?,^  and  almost 
wMiotit  exception,  in  those  counties  in  which  tbe  harvest  >waa  most 
mifropitioQsj  while  in  those  that  were  more  highly  favMced  with 
the  WBftther,  there  is  a  decrease  in  many  tnataneeSy  inJ856)  aa'eoas- 
pared  with  1855.  Some  will  be  apt  to  attribute  this  unexpected 
result  to  negligence  in  the  enumerators  in  preparing  thirf  returns ; 
for  it  must  be  admitted  that  at  first  sight  it  seen»  strange  that  in 
a  year  dislinffuished  for  very  unfavourable  weather,  both  durizrg 
stonnmer*  and  narvest,  and  for  great  loss  of  grain  from  <  shedding, 
both  irom 'Winds  and  the  constant  handling  of  Ibo'^heaves,  the 
aisreable  produ($e  should  be  greater  than  in  1856',  in  ^whic^  the 
produce  was  considered  at  least  an  average^  -  Bat  we  iiM»  acopunt 
for  it  in  two  ways:  first,  crop  1856  was  one.  of  the  largest  crops 
ifie  ever  saw  growing  in  those  counties,  in  particular,  where  the 
crop  snffered  most ;  and  hence,  though  we  admit  that  there  was 
considerable  loss  during  harvest  from  shedding  and  otherwise,  there 
waa  still  sufficient  secured  to  yield  an  average  number  of  bolls ; 
seoofidly,  owing  to  the  damp  state  of  the  grain  threshed,'  there  are 
more  bushels  turned  out  than  if  it  was  in  a  dryer  condition.  Suther^ 
land,  as  in  former  years,  holds  the  first  place  in  the  acreable  pro- 
duce in  wheat;  while  Fife,  in  which  is  grown  tbe  largest  quantity 
of' wheat,  ranks  only  in  the  third  class  with  other  counties  in  tm 
scale  of  aereable  pro({uce.  In  barley  and  oats,  Haddington  is  highest^ 
and  Inverness  lowest.  And  it  is  somewhat  singular  that  in  wheat, 
ioparticalar,  and  in  barley  and  oats,  there  should  bene diffisrence  in 
tbe  produce  of  the  counties  on  the  east  and  west  side  of  the  island. 
There  appears  to  be  less  uniformity  in  the  turnip  crop  than  in  any 
of  the  rest.  In  some  counties  there  is  an  equal  pnoduce,  in  others 
it  is  greater,  and  in  a  third  class  less  in  1856  than  in  1855.  While' 
tb»  is  the  ease  in  those  counties  in  which  the  harvest  was  most* 
nnpropitious,  it  is  especially  worthy  of  observation,-  that  almosl- 
invariably  in  all  those  counties  in  which  the  harvest  was  reported 
good^  there  is  a  marked  decrease  in  the  acreable  produce,  in  Ayr- 
shire  amounting  to  upwards  of  7  tons,  or  not  much  less  than  the 
half  of  crop  1855.  Here,  then,  is  something  well  worthy  of  the 
oonsideratfon  of  the  meteorologist ;  and  we  trust  that  that  Society 
which  bas  commenced  so  auspiciously  will  soon  be  able  to  confer 
no  little  benefit  on  agrtcultore,  Aram  the  extensive  observatious 
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y^ttfi  Ai^'lHiwibiieiiigittkde^te'otighoutlKB  comitry  ky)itff.niita*«i«. 
Webwe  tried  in  tttin  to  dis6(yvtef  th^  wime'etfefete  lyf  .fliewsmther 
oil  the^tatK^  (sri^;  btfttfa^  diseMey  atod  the  peculiar  habks  of  grois^ 
of  this  fimti  itpti^A^  to  hfiVe^s^nH  wealii^riit  d«fiatioe;  form  cirerj 
conntj  but  Caithness  and  Orkney,  we  find  a  large  decrease  ill' the 
produce  oftti^  tfafm  18S0,  ai(  odtnfmiseNt  with  196ij      :       ' ' 

5fABliE  1^,— feTljiAlTE  OF  THE  AVEBiJLGE  ACREABiE  PkoOUCE  pife  XytSTETCt, 
;^     AJfD  TABlk  Vt— WEIOH'TS  0»"  OrADJ  ifte  BtWttEli lirifiAOH* i)ISTtt!Cf^, 

2  €oBtainliltle  whidi  ciiib  fbt*  spectial  notice,  excepting  thersligbt 
diflbrehoe-ini  (the'^W^rght'of  the  grain  tfavonghhiit^he  ooniitrjM* 
aicirccimBtanee'  Bcare^ly  ^xpeeied,  con^iddring  the  gteat  vatietj 
of  .faamesft  weather  which  prevailed  in  the  different  coantie&  We 
pasBvon,  then,  to  the^  consiaerat&)f^  of  the  abstvaoiB  of  the  endntera* 
tars'  reports.-  Tbdstf  have  'evideirtly  cost  the  difiereiit  distriat 
eommittees  noiittie  trotfblec;'^  It  would  have  been  no  eavy  matler, 
ill  the  distiicts  where  the  harvest  was  unpropitioais,  to^arnvftjut 
oorrectttGondoeions-  aJB  tO'  tbe''preportbn.of  gfrain  is^cured'  Iwfbre 
ihel  boil  v<eather  hi  September^  amd  the  amount  of  deterioration 
suffered  by  whftt  web  exposed.  Care  should  bo  taiken,  in.  making 
up  the  abstracts  of  the  reports,  that  they  be  as  unifprm  as 
possible,  and  that  no  particulars  be  mentioned  in  one  tEmt  are 
not  stated  in  the  rest,  unless  such  shall  .have)  bec^  spedailyrcalled 
for  by  circular.  The  bare  mention  of  such  particulars,  in  one  or 
a  few  ^  of  the  abstracts,  and  not  in  the  whole,  gives  the  appearance 
of  something  eacbptioval  m  therdtatriclA  to  which  sueh:  ahastracts 
refer.-'*'  ^-^  -  '■\  ,, 

A  perusal  of  these  reports  will  give  a  good  idea  of  the  disastrous 
state  of  the  harv<^t*  iaJrt  -year  m  tm  pvineipal  ^riccdtmral  eolnties. 
We  find  thatj;  there  are  17  counties,  chiefly  in  thenortlrtnd  east, 
in  which  the  storm  of  September  was  general.  There  are  others 
wfaeredistricts onlysufibrsd  iron  it;  and  m  the  ramainder,  oiD^he 
west  eoatt^  fi)r  the  mott  part,  the  harv^t  was  one  of  the  finest  tihat 
bas'bieen  forimany  years; '  Oonfiiring  oar  attention  only  to  the!? 
ooUDftiesj:  we  find  tliat  only  from  ^  to  '^  of.  the  crop  waa  seouiD^iiii 
good  conditioni)  and  that  what  was  exposed  during  the  stonn  has^ 
been^detericorated  in  market  value  ■about  28  per  cent  f ram'  the 
weatiieryto  whioh  we  may 'add  10  per  cent  from  heating  in  Btaeh^ 
in  iJl  33  per  cent*'  .  A  glance  at  the  reports'  of  the  markets  will 
testify>th4t  thiB  is'no  'exaggerated  estimata  We  know  of  instances 
^ero!  wheat  that  -was:  secured  in  good  conditioo  bnougbt  in  the 
begronmg  of-tbe  seaaon  dOe.  per  quarter  for  eeed,  while  the  same 
irwriety'^  wikvat^  grown  in  the  ssxne  fields  but  exposed  to  the  Btono/ 
brought-only  4^s.  pfer ^^uarter  tiie  other  day.  Thia  we adraitoanm^ 
be  taken  hb  an  earample  of  the  whole  ci^  particolarly  las  hhero'hasi 
beioniaitgraat'^iall'^in  prioes  siiw  tiia.firBt  lot  ms  JBahl^.and«9(it 


bM  fort  ittMrCk.ihatt  4Skk  •  Abdr  b«fiidiefi[,  when,  ^so^d  U  iajquk^.tn^ 
ibrvbsikiiig!  piirpQM»,f«iid  i»  orareHad  into  spirits ilbrlii^.Sr^ti^ 

Novr,  from  ihe  forf!^is»g)4«ia|:  w^  Wk  ftrrive  «(  4he  i98«  wihifli 
the  farmers  m  these  17  counties  have  suffered  of  crop  1856.  The 
minxber.  of  aprefii  of  prop  exposed  to^tbe  stprnu.yiropld  be  (^bp^u^ 

by  rain,  would  have  been  60s.  per  quarter;  of  barley,  46s. ;  and  of 
old»)  28sj^  or:  9a:  6d.,  Ssc^^anddsi  $«L  flcr^bfishfiir.  TiiOTloiafrom 
deterioratioo  is;38  per  <3eatf  tbut  b^  for  i«heaV2fl«^6d.vfoi><biirIi3]q 
Id.  6d«,  and  ifor: oats j  la/Sdper  bushel.  *  Bostdes- this  bss^dnra 
yr^A  a  eonaidemble  one:  from -bedding  of  the  graia*^:and  fromnitidh 
efiiti^being  so<  raiidi  djuaiagned.  as  to  be. quite  miiitibr  the  food  .-of 
mail'  dr  animals.  This,  which  we  redcon  at  4  bushels  per  aoTe,4iM 
no/i^ioSxcwxn^  been  included  io  the  statistical  rettiiaie**  -The straw 
ndsOj/wUcb^woB  detertoiated  imvohie  fully  <me<-balf,  or  about  •  Isi 
per.f^t^wertbavejCfilcQlated'at' the: rate  of:21. cvt» . per.aooe.  1!be 
foilofwingyibei^  may  be  Qonsidered'  atiifi|)proxiiflnatulii  to  the  lees 
smtabwd  by  tbe fannera  iu  thwe  seventeen  conntaee:^^  !     ^  •  t  i<4 

3^§58,63l  bushels  wheat,  at  28.  ffd.  per  biishel,' '  .  •  £482,324 
^"*  -  1^,820,992  „  barley,  at  Is.  8d.,  „  .  .  •  .  27^49 
:       .   19,060,451:'    „        mla,  at  1b.  2d.,        ^^      ..        .   '     .      :  8U77S>       >i 

Loss  from  deterioration  in  marketable  grain  and  grain  con- 

''•'  ftiumod  at  botne> £1,572,849'     '  ^' 

:cM13*^><Mfc.l^^B'lo0tl>ytifeKldin9  ttidathoiwiBa^  m  '   u: 


6d.  per  bushel, 543,060 

12,671i40()Gwt.  of  8traw,at  1b.  percyyt.,  t.    •        •.      633,570 

totftL*  kM*oa  «0$,400  acTM^  tiott  ia,  ak'tiiv.'Tftte  0fii4j  IOb 


.|.t^ 


jpeKWW, V       .        '\  ,   -.       .    .,  ...  £2,749,479        // 

i-  ♦.   •'     ♦  /      i'-'    ■  •      ■  ;•«  •        '  .«         '*.■•'   '1. 

>.'S<iiDeidea;snay  be  formed  of  the  damage  done  to  the  grain  fbr 
mBaJiiig  purposes,  when  we  mention  that*  IS  stonesof  wheat^  of  erop 
1855^  'p]t)dQced  1  stone  more,  of  flour  than  the  same  weight  ^oi 
whtot  of  crop  1656,  withvery  little  sprout^  as  it  has  done  at  tke 
flame>  date;  and  15  quarters o£  Sandte  s  oats»  of  crop  1855yproduoed 
82  stones  more  efrndal  than  tlie  same  quantity  aira  kind  of  oats  of 
cmp'i866^'with  scarcely  any  spr^uit  in  them,. though  they  weiw 
enposedin  the  stack  dnrtng  the  whole  of  the  bad  weather^.  .Lt  is 
'veryfeasy  to  estimator  the  kss  to  tboiixwiiry  from  these  data,  i  v  j) 

>.{rhiB  tpaper  would!  be  inoomplete-^indeed^  we  w^oold  not  bendis^ 
chargiag"  onr  duty  towards  onr  feUow^abourers  in  the  iCoUection  ofi 
agrimiltuml' statistics-^ were  ive  to  allow  to  pa9S  iUnitotieed  tfaor 
nqienibnBWhieh  ba%ne  been  caet'onushy  AlrH^  KepSeyncr:  lahisi 
neply  toiMr/HallMainrell^mo  doubt^  he  baa  ai^Qoiwledged  hisoiTor^ 
bntouniproteat  gainst  tfasilsiiguage^sedtby  him.wilLeaQfiimithe 


Wt)lanatton  .of.  Mr  Hall  Maxwell.  We  oao  astfUjrisajntliat  lim 
paltry  pittance  allowed  the  cominitteea  offered  QOUi^GMhent.iQr 
the  members  to  undertake  the  duties.  Were  thej  not  aetuiited  bjr 
other  motives  than  a  mere  mer^enarj  one,rr-*were  ihejrMiot^ymias 
to  show  that  they  appreciated  the  valae  of  agriouliiirab  etatiittifi^' 
and  were  ready  to  aid  in  the  collectioa  of  them,  not  seiamiok  ftoor 
any  benefit  they  derive  from  them  as  fanners,  but  aa  membeis  of 
ijbe: c(M»munity,<^-were  they  not  willing  to  discharge. iHair^tttisff 
aa*mKimbers  of  the  Highland  Society  when- it  bepaata-th&.medioa: 
for  the  oollection  <o£  the  statistics-^-they  nereriwottldhaire.  engaged 
in  the  work  on  the  terms  they  have  done.  And  We  wili  itetanswer 
fear  the  same  hearty  co-operation  of  all  the  members  lof/ihe  cooh 
mittees  if  the  connection  of  the  Society  with  the  statistics  be  aaresed, 
and  Goreimment  take  the  matter  into  their  own;  hai»d&  We 
have  no  objections  to  the  English  couzity  members-banajBgning 
tkeir  constituent)  in  elap*trap  speeches  on  the. eve  .oi  a^geoerid 
election;  but  we  do  object  to  tlieir  trying  to  enHet^tfae .favour 
of  our  English  brethren  by  throwing  out  insinuations  agftinat  ooir 
character. .        . 


AKD   ITS  LIMITS. 

Bj  J0H9  Q,  MiOYiCAB,  D.D«,  formerly  Colonial  Chaplain  oCBt  Andremr'fl  Obvrols  - 
Colombo,  Ceylon. 

To  those  who  have  not  visited  the  tropics,  the  idea  of  tb^  vege- 
table kingdom,  tiiere  seems  like  a  heautit'ul  dream  ;  and  it  is  gene* 
rally  supposed  that  if  the  temperate  zones  were  favomred  with  a 
tropical  climate,  the  production  of  vegetable  food  could  be 'carried 
much  farther  than  is  possible  at  present. 

After  a  residence  of  thirteen  yeara  within  six  d^gteeftof  the 
eqnator,  however,  and  after  bestowing  some  good  mea^qre  of ^srien** 
ttlic  attention  npon  the  subject  (my  love  of  agricultore  first  awoke 
by  the  establishment  of  this  Journal  in  Hcottand))  I  am.fallv  con^ 
vinced  that  a  temperate  climate  is  not  more  necessary  for  the  ftdl 
development  of  tiie  energies  of  man,  than  it  is  for  the  fttllprodne- 
tion  of  the  most  valuable  kinds  of  food.  In  reference  1o:  both^  that' 
.  collocation  is  to  be  observed  which  the  wisdom  4aff  the  Oreafcor  doea 
indeed  lead  oa  to  expect,  but  which  the  popular  belief  refuses  to- 
admit,  inasmuch  as  it  is  granted  hy  all  that  temperale  elfanates 
are  best  for  man,  but  it  is  thought  by  many  that  tropical  climates 
are  best  for  vegetable  abundance.  And,  indeed,  if  by  vegetable 
abundance ^{io^tf  only  be  meant,  this  is  true.  But  if  not  foliage 
merely,  but  seeds,  grains,  fruits,  and  roots  of  tlte  most  nutritions 
and  delicious  kinds  be  asked  for,  it  is  not  withlii  the.  tropics^ 
but  beyond  them,   that  we  are   to  looL.    Thia  lifropose.  to 
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fllibw  in  thls-paper,'  in  tiie  course  of  w))ich  bbservatioDS  will  alM> 
fall  tobe  made,  calcula;ted,  I  truat,  to  throw  light  on  our  own 
agrioolture* 

/  The  chamcteristicsof  an  intertropical  climate,  on  which,  of  conrae, 
tlietolianicter  of  intertropical  vegetation  depends, -are,  intense  ver* 
tieai' sunsfaine,  giving  a  high  temperature  aU  the  year  round, 
abundance  of  moisture  in  the  air,  and  rain  coming  down  in 
tnireoits  when  it  falls*  And  hence  at  once  it  is  easy  to  see  that 
tbe  corresponding  characteristic  of  tropical  vegetation  must  be 
an  jnnple  foliage.  Even  supposing  that  a  tropical  climate  were 
as  favourable  for  the  production  of  grains,  fruits,  roots,  and  timber, 
as  of  leaves  (and  consequently  of  leaf**sta}ks  and  loosely  con* 
slmcted  stems),  still  an  umbrageous  foliage  w>€«ild  be  the  cha*' 
raeterifltie  of  the  vegetable  kingdom  in  that  region  ;  for  it  is  only 
those  apeeies  to  which  an  umbrageous  foliage-  belongs  that  csai 
prosper  there.  So  great  within  the  tropics  is  the  impact  on  the 
ground,  now^  of  the  tropical  shower,  and  now  of  the  solar  beam, 
that  Miy  {uec6.of  land  which  is  exposed  to  the  sky,  if  it  be  of  strong 
soil,  is,  before  long,  so  sadly  sodden,  and  then  so  hardly  baked, 
that  no  plant  with  a  delicate  stem  cixn  do  any  good  in  it.  The 
access  of  the  air  to  the  roots  is  completely  prevented ;  and  though 
the  moisture  of  the  subsoil  is  no  doubt  retained,  so  that  a  robust 
plant  or  tree  growing  in  it  may  continue  verdant  when  plants  in 
light  soils  are  languisiiing  from  drought,  yet  all  growth  is  sus- 
pended, as  will  be  easily  believed  by  every  scientific  agricul- 
turist. 

But  this  is  not  all  that  renders  the  growing  of  a  tropical  crop 
diffiouH  in  the  open  field.  The  daily  variation  of  temperature  is 
dfteoi  exeessive^  and  that  under  circumstances  which  renoer  auch  ex^ 
tremes  at  first  sight  incredible.  Thus,  where  I  resided,  the  montlily 
mean  temperature  never  varied  more  than  two,  or  at  most  three 
degrees  from  tiie  annual  mean  (whicli  was  about  SO""  Fahr.) ;  and  yet 
under  the  open  sky^  when  exposed  in  a  dear  night  in  a  cinnamon 
garden;,  on  a  tuft  oi  grasSy  I  have  known  the  thermometer  as  low  as 
52°  Fahr. ;  and  when  laid  on  the  ground  in  the  same  place,  I  have 
seen  it  in  the  sunshine  next  day  at  upwards  of  140°  Fahr.* 
Under  such  extremes  of  terrestrial  and  solar  mdiation  it  will 
be  readily  perceived  that  no  crop  which  has  to  germinate,  as  the* 
careala  da,  and  to  exist  for  a  time  as  a  "  braird/'  has  any  chance  of 
getting  on  except  in  a  cloudy  season,  Of  such  seaaons  it  is  no 
doubt  true  that  there  is  always  one,  and  sometimes  two,  in  tro^* 
-■■     -  .       . _- ^ 

*  The  mtnimom  thermometer  with  which  1  made  these  observations  was  a  spirit 
theMumiiter.'  II  it  had  been  a  mercurial  one  it  would  have  stood  lower;  also,  that 
ttp^d  to  moaaprft,  the  solar  radiation  was  a  rather  large  mereurial  thermometer,  Um- 
bulb  exposed  to  the  air.  If  it  had  been  very  small,  and  secluded  from  the  ever- 
changing  ftir  bjr  a  gtass  case,  I  do  not  know  how  hi«^h  it  would  have  risen.  May  we 
udi->8af«f  lk»  Aiobeamwitoelf,  tlia»it  potsesse*  a  white  heat !«-      ' 


pical  countries  every  year,  and  111  at  dtirin|;  tbem  ^^tW  jjeifrifeaVro^^ 
of  small  grains  is  possible  j  but  still  there  m  no  grounafcr  idping 
tbat  such  brairds  as  cover  our  fields  could  eVef  be  prbdiicedin  the 
ttopics.  Is  It  asked  how  the  rice,  the  iugar-cane,  nh6  lnd?g6, 
escape  destruction — the  answer  is,  that  the  rice  ^brairdy**  to  Heater, 
which  IS  with  much  art  diffused  like  a  lake  all -over  thfe  fe^d  wherfe 
it  grows, — ^that  the  sugar-cane  is  a  robust  yivaCioufe  i^eedj  'i^ch  ft 
propagated  by  coarse  t6ps  and  suckers, — and  that  ^he  lAdigb  ift  not 
a  little  precarioua  '  ,/  \ 

In  a  word,  such  is  the  force  of  the  sunbeam  in  the  tt^opicsj  ftai 
an  umbrageous  foliage  which  may  protect  the  ground  from  fhe'BCrlar 
impact  is  on  a  general  view  a  first  condition  to  the  wetl-beln?  of  a 
plant  that  is  to  flourish  there.  And  hence  ki  once  a  grand  'diH- 
tinction  between  the  scientific  agriculture  of  intertropical  and 
of  extratropical  countries.  It  is  not  cereals  and  greeti  crops 
so  much  as  it  is  trees,  that  ought  to  be  cultivated  in  thfe  ttoptcs. 
And,  indeed,  it  is  wonderful  what  an  amount  of  produce  maV  in 
this  way  be  obtained.  Thus,  besides  a  multitude  of  othef  prtidra^ts 
all  useful,  a  single  acre  of  cocoa-nut  trees  in  fair  bearihg  willyleW, 
in  the  course  of  a  year,  from  70  to  80  gallons  of  oil ;  and  the  same 
area  in  the  same  time  may  yield  of  plantains  or  bananas — a  fruit 
which  is  of  a  higher  nutritious  value  than  the  potato  (according 
to  the  calculations  of  Humboldt) — no  less  than  three  timed  its  much 
as  of  potatoes,  the  half  only  being  skin,  the  remainder  wholly 
edible,  and  very  palatable.  To  these  we  may  also  add  the  bread- 
fruit tree  as  a  wonderfully  fine  plant  for  the  arboriculture  of  the 
tropics. 

But  as  to  our  more  valuable  cereals  or  green  crops,  or  fruit 
trees,  even  if  they  could  be  acclimatised  as  to  temperature,  I 
do  not  think  that  any  of  them  could  ever  be  cultivated  with 
advantage  in  very  low  latitudes.  Not  but  by  a  sufficiently 
skilful  system  of  agriculture  the  obstacles  raised  by  the  impact 
of  the  rain  and  sunshine  could  be  overcome.  But  there  is 
another  obstacle  which,  on  the  large  scale  at  least,  seems  insuper- 
able, and  that  is  the  want  of  a  winter.  To  those  who  are  not  ac- 
quainted with  the  habitft  and  economy  of  plants,  this  may  seem  a 
strange  objection ;  and  it  would  no  doubt  be  thooghttbii,'for  aUthq 
purposes  of  vegetation,  surely  a  perpetual  gammer  must  be  best. 
DU%  it  is  certain,  on  the  contrary,  that  for  the  prodnetbacf  mUtiie 
most  valuable  crops  and  fruits,  n  winter  is  no  less  indiapenaable  than 
a  summer.  It  is  popularly  supposed  that  a  suitable  mean  tempera- 
ture is  all  that  is  required  But  this  is  not  enough.  Thus,  M  « 
certain  elevation  above  the  sea-level,  any  temperature  that  isi.de- 
sired  may  be  found ;  and  consequently  in  tropioal  countries)  if  there 
be  mountains  sufficiently  high,  there  nay  be  found  a  eUafate 
^hicli,  in  so  far  as  mean  temperature  is  eoncem^^  tosf  .bceriery 
Way  suitable  for  the  wiieaty  or  Wley^^ur  oatB,('ori«rbbiitd)€#^Wkll 


£f;^i1j,,i:)r^pij}Jnaiy  T^^^tebles,  of  temperate  climates.  And,  ind^^d. 
QteaPLl^^f  cir^t,urQ.beip^a8suined  as  a  sufficieirt  guarantee  for  success; 
^peifsiye.Wtpenr^pts  have  been  made  in  certain  quarters  near  the 
equ^j^  ^Q.girow  ti^se  plants,  and  that  with  sudi  confidence,  that 
aY^u/,WlBaigi(*aflt8  h^^^^  invited 'to  share  the  spoil;  and  a  spoil 

^'surealyjihi^re  >^a^, 'tut  not  of  the  kind  anticipated.  Everything 
jp-pW^^P^i^!^?^^  Jw^^^WtVi  pM^  ^9  stone  fruit  would  ripen,  no  crop 
j^Qi4a  .whiten.  In  fact^  no  winter  wa^  coming.  Now,  in  stone  friiit, 
it  18  only  in  relation  to  the  coming  winter  that  the  kernel,  and  th^ 
jt;aae,^VAiQ|l  (jncloseg^t,  with  tl^e  delicious  rain  which  surrounds  it, 
i8  m^turei  In  grain,^it  is  onljr  to  meet  the  Jhunger  of  the  early 
^8p^*ing  that  thq  cored  embryo  is  surrounded  with  its  granary  of 
Tjieal  or  flour.  It  19  only  in  relation  to  the  cold  that  the  bud  of  the 
ifruit  tree  assumes  that  compact  spherical  granulated  structure  whici 
jg^Y.Q$  flowers  f^nd  fruit  as  well  as  foliage  when  it  opens.  Not  that 
ye  owe  anything  to  the  cold,  considered  merely  as  such;  but  we 
ff^e  everything  to  the  repose  in  the  living  vegetable  which  that 
gQldi.iadupe8,  A. plant  whose  distribution  by  the  hand  of  nature  is 
in  a  temoerMe  elf  mate,,  if  brought  into  the  tropics,  and  thus  de- 
prived of  }f9  winter  sleep,' becomes  a  sickly  thing.  Kept  continually 
on  tl^e  stretch,  and  forced  to  grow  day  and  night  all  the  year,  it 
jitra^glesy  and  is  no  longer  like  itself.  This  is  beautifully  brought 
Out  in  reference  to  th(B  sweet-brier,  in  an  ode  to  that  plant  by  Law- 
^pn,.latQ  missipnary  At  Calcutta — 

y    t  0  ^traoger  !  welcome  as  a  long'lost  dream 

Art  thoa  to  me,  a  wanderer  like  thyself. 
Far  from  my  home,  and  thine, 
:..'-,    '  -W«meet,h«bohWwdwMig'd  1         ■         ^      .       .     ' 

* "  '     '  ^oilhst  ihy  form  lees  lovely  seems  ta me — 

':     '     :      '  '  T)^  fbHa^e  less  perfiun'd ;  but  frailer  far 

V ,  Than  when  at  home  ^y  boygbs 

Huog  oer  my  weary  head. 

Then  i«em'«t  a  tender  shade  of  what  thoa  wert. 
Paler,  and  shrinking  from  the  sun's  deep  gaze, 
'      ' '  That  uTgeth  the  <iuick  growth 

- /'    *  >  Of  thy  trafe9^ai»iit  leaites. 

Snch  a  change  lipon  our  favoured  plants  is  not  indeed  altogether, 
«id  m'every  caee^  irremediable.  InasmU(ch  as  a  winter  is  Taluable 
A6  ^bm  filanty  not  oil  account  of  its  cold,  but  on  account  of  the  arrQ$t 
.of  thfi  OBTTMit  of  lifo^  and  the  repose  which  that  cold  secures,  it  b^- 
-eonea  possible  to«  eortam  extent,  even  under  the  equinoctial)  tp 
.Biaula^.iL winter;  for  this  arrest  of  the  sap,  this  repose,  may  be 
-imdiiced  .'by  drought  as  well  as  by  cold.  This  fact  has  beea  veri- 
^fittdliti  Geyl«o  in  'refqronee  to  the  yia«.  This  queen  of  the  vege- 
>tsbleikiii^doni,  it  itf  waUkuown,  cannot  be  made  to  bear  fruit  vndf^r 
vordbarjr  tnothfidfliol  oiiUiYatictt  ia  lower  latitudes  than  the  tropin. 
.;'WitUnDlilidi»pios,r^Biid  isvevt  uodier  theJnei  U  will  groiiy^;  buUt 


61S  TmnriGOi  cultiyation/'AKD  im  auvm 

vno»  all  to  wood,  or  rather  to  wire,  m  f^iAXe^rktling'hitmiAi^^  with 
BOtbiitg  to  show  but  a  spare  sickly  leaf  here  and  thei^/ •  Intbe 
kepe  of  improving  its  condition,  this  favourite  of  man  was-ftrst 
planted  in  pits.  But  no  good  came  of  this  ;  and  no  wonder  5  for 
although  in  the  temperate  zones,  by  digging  down,  you  can  escape 
from  the  summer  heat,  yet  in  the  torrid  zone  the  deeper  you  dig 
the  hotter  it  becomes.  Nothing  was  gained  by  planting  the  Vine 
in  pits.  But  »t  Jast  a  method  of  cultivation  was  disce^^red,  -which 
both  rendered  the  whole  plant  cOBiparatively  robust,  ai&d'  gAve 
abundant  bunches  year  after  year.  This  consisted  in  layltigbare 
its  roots  at  the  oommencement  of  the  dry  season.  The  conse- 
quence was,  that  th6  plant  too  became  dry.  The  sap  e^aised  to 
circulate  from  drought,  just  as  in  temperate  climates  it  does  from 
oold.  A  winter  was  imitated,  and  flower-buds  were  formed  ^  Imd 
then,  by  covering  up  the  roots  on  the  approach  of  the  rainy  sea* 
son  a  spring  was  similated;  and  when  the  rains  were  Over,  in 
due  time  an  abundant  crop  of  grapes  was  gathered.  The  ripen- 
ing of  the  rice  crOp  is  to  be  explained  on  the  same  general  tjieory:  It 
is  obvious,  however,  that  it  is  only  to  a  very  limited  e^iitent  tival 
'^uch  husbandry  would  be  possible;  and  it  may  be  si^el^  cen- 
dluded  that  the  want  of  a  winter,  taken  together  wi^  toe  sod-* 
dentng  effects  of  the  tropical  rains,  and  the  baking  effects  of  the 
topical  sun,  forms  an  insuperable  obstacle  to  the  productiveness 
of  the  tropics  in  the  most  valuable  kinds  of  human  food. 

An  exception  may,  however,  be  made  in  favour  of  certain 
leguminous  plants  of  great  nutritive  value.  Various  sorts  ^ 
beans,  if  not  of  pease,  may  be  hurried  through  a  rapid  life  within 
the  tropics,  giving  a  fair  crop  each  time  they  are  sown.  And 
these,  when  used  as  a  mixed  diet  along  with  rice,  afford  an  ali- 
ment which,  in  point  of  value,  surpasses  wheaten  bread,  and  which 
may  even  be  compared  with  animal  food. 

Thus,  in  order  to  repair  the  wasteof  an  able-bodied  man,  and  main* 
tain  his  strength,  it  follows,  according  to  the  statements  of  Payen,^ 
that  if  his  diet  is  to  consist  of  bread  and  butcher-meat,  h^  must  ooih 
sume  daily  about  2  lb.  3  oz.  of  the  former,  and  about  10  oz.  (fVee 
from  bones)  of  the  latter — equivalent  to  about  1  lb.  3  oz.  of  bis- 
cuit, and  2.3  oz.  of  dried  meat — say  1  lb.  5.3  oz.  of  dry  food  in  all. 
Now,  to  attempt  to  replace  the  waste  of  his  flesh  and  blood  to  the 
same  extent  by  eating  rice  only,  he  must  consume  4  ifo.  8  6z., 
which,  moreover,  before  it  could  be  properly  cooked,  must  htive 
absorbed  three  times  that  weight  of  water,  making  a  mess  weigh- 
ing upwards  of  a  stone  I  whic£  would  be  quite  unmanageable  in 
the  course  of  twenty-four  hours.  An  able-oodied  man,  thet^fow, 
and  a  good  day's  work,  can  never  be  got  from  a  purely  rice  diet 
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*  See  Dea  Substances  jilimmtairet,  et  de$  Moyens  de  leu  ameliorer,     Pp^  277»  «l  if£« 
ir  A.  Patsm,  Membre  de  riDBtitut,  &c.    1854. 
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Bui  Idl  the  labourer  fiubBtitute  for  a  portion  of  his  riee  12  09L>of 
bMos;  anj  then  (i»  order  to  a  diet  wliicb  is  petfeet^  tbeoretioallj 
oiMa(udidised)i»»8iead  of  4i  lb.  of  rice,  he  will  not  require  to  consmiie 
f>ven  I  Ib.^  ao  great  ift  the  value  of  the  legume  in  supplying 
tbe  nitffQgpenoufl  element  in  which  the  rice  is  so  poor*  Such  is  the 
interesting  result  flowing  from  the  theory  of  Liebig  and  others  as 
to  respiratory  and  fiesh<4^nd*blood  food,  which  there  exists  but  little 
disposilionta  question,  and  of  which  it  is  surely  a  fine  verification 
ibat  these  most  recent  results  of  Eoropean  science  have  been  acted 
i^pon  in  the  East  time  immemoriaL  The  mixture  of  rice  and 
b^AOS  recommended  by  the  scoomplished  French  philosopher  just 
quoted^  is  es^actly  the  diet  long  known  in  India  under  the  name  of 
Brahmins  food,  which  that  ruling  caste  has  secured  for  itself. 
;  The  mention  of  leguminous  plants,  however,  suggests  the  inquiry 
whether  a  tropical  cUniate  possesses,  in  reference  to  tlie  production 
of  the  protein  compounds,  the  great  advantage  over  a  temperate 
cUmate,  which  it  undoubtedly  does  in  reference  to  the  production 
^f  mere  pareAchyme  or  cellulose.  I  am  disposed  to  think  that  it 
j^s  not*}  nay,  that  in  tropical  vegetation  there  tends  to  be  em* 
bodied  quite  a  minimum  of  nitrogen.  Respiratory  food,  fibre,' 
feoula,  su^r,  resin,  and  oil,  both  fixed  and  volatile,  solid  and 
Uquidf  the  tropics  abundantly  produce ;  but  that  which  is  capable 
of  goifig  to  the  formation  of  flesh  and  blood,  according  to  the 
received  theory,  is  not  abundant.  Thus,  the  plantain  or  banana, 
the  besft  of  tr^ical  products  as  an  article  of  ordinary  diet,  even  when 
^ried  and  made  into  meal,  contains  only  5.75  per  cent  of  the  pro^ 
teiaaoeoas  elements,  rice  only  7  per  cent,  the  albnmen  of  the  cocoa- 
^Ut  only  7.6,  and  the  sweet  potato  only  1.17 ;  while  the  best  oats 
oentaia  from  14  to  18  per  cent,  and  wheat  sometimes  as  mu<^  as 
22  per  cent. 

The  consequence  is,  an  inadequate  diet  for  the  tropical  population, 
aeoompanied  both  by  defective  strength,  and  such  discomfort  during 
digest&OD,  that,  with  respect  to  the  poorer  classes  all  over  the  civi- 
liaed  countries  in  these  latitudes,  medicine  forms  a  part  of  their 
daily  Ufe.  Moreover,  when  unrestrained  by  religious  or  other 
adequate  motives,  their  demand  for  ardent  spirits  is  extreme.  Is 
it  asked  what  medicine  they  use — I  answer,  that  all  over  the  East, 
time  immemorial,  the  greater  part  of  the  population  of  the  tropical 
regions  hdm  their  stomachs  habitually  under  the  play  of  a  medi<- 
oiM  whieh  is  at  once  antacid,  tonic,  and  carminative.  It  is  com- 
monly regarded  by  Europeans  merely  as  a  disgusting  custom,  like 
the  ehewmg  of  tobacco  in  this  country ;  but  the  case  is  very 
different.  It  does  indeed,  like  the  tobaoeo,  imply  both  chewing  aM 
spittingi  and  that  of  a  highly  coloured  spittle  in  large  quantities, 
which  is  verv  offensive ;  but  to  this  saliva  it  is  a  most  scientifically 
compoundea  bolus  that  g^ves  rise,  which  I  do  not  believe  that  the 
iabaoitants  of  the  tropics  could  want. without  serious  injury*    Tteir 
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too  doppy  diBt  requires  something  of  the  kind ;  and,  fdr  my  ewn 
part,  1  cannot  oonceiTe  anything  better  componnded  The  antacid 
is  a  mild  quioklime  preserved  in  the  form  ot  a  paste^  and  obtained 
by  calcining,  and  then  boiling,  corals  and  sheila.  The  tonic  is 
tannin  mixed  with  other  analogous  principles,  expressed  by  chew- 
ing, from  the  areca  nut;  and  the  carminative  is  the  spice  of  the  leaf 
of  the  betel-pepper,  in  which  the  morsel  of  lirae-paste  and  the  bit 
of  areca  nut  are  wrapped  when  going  to  be  pitched  into  the  month 
for  mastication.  This  done,  a  iow  of  saliva  follows,  which  must  be 
spit  oiit,  and  which,  being  reddened  by  the  action  of  the  alkali 
upon  the  areca,  ts,  it  must  be  confessed,  Yery  offensive.  The  large 
quantity  of  quicklime  also  thas  brought  continually  in  contact 
with  the  teeth,  proves  very  destructive  to  them,  and  gives  to  many 
the  appearance  of  old  age  quite  prematurely.  But  with  all  its 
disadvantages,  this  habitual  condiment  is  of  great  value  to  the 
natives  in  preserving  the  tone  of  the  stomach  and  bowels  under 
the  too  starchy  or  saccharine  diet  to  which  the  character  of  tro- 
pical vegetation  invites ;  and  any  mischief  which  follows  it,  k  not 
to  be  compared  with  that  which  follows  the  habitual  use  of  ardent 
'  spirits,  of  which,  however,  intertropical  countries  supply  still  more 
distressing  examples  than  higher  latitudes. 

But  might  not  a  more  hearty  and  nutritious  diet^-'might  not 
vegetable  matter,  with  more  of  the  flesh-^nd-blood  element  in  it,  be 
raised  in  equatorial  countries  by  a  more  scientific  husbandry? 
This  is  the  grand  question.  It  is  a  question,  however,  which  still 
exists  as  suth  in  our  own  latitudes,  and  indeed  forms  the  grand 
inquiry  at  home.  I  am  disposed  to  think  that  there  are  greater 
difficulties  there  than  here.  Within  the  tropics,  not  only  is  it  (on 
a  general  view)  such  plants  only  as  can  shade  themselves  by  an 
abundant  foliage  that  can  keep  possession  of  the  soil,  and  flourish, 
but  of  these,  only  such  species  as  can  protect  their  vitals  from 
the  depredations  of  animals.  The  temperature  of  the  tropics  is 
still  more  favourable  to  animal  organisation  than  to  vegetable ; 
and  there  is  no  end  to  the  reptiles  and  insects  which  one  meets  with 
everywhere,  but  that  which  want  of  food  prescribes.  Now,  all 
these  creatures  are  fully  aware  of  the  superior  value  of  nitrogen* 
ons  food.  Thus,  you  may  grow  watery  cucumbers  and  spongy 
pumpkins  to  any  extent,  and  they  will  not  be  disturbed  tilt  they 
are  ripe ;  but  if  you  venture  to  grow  a  melon,  you  must  enclose 
even  the  flower  in  a  muslin  bag,  else  the  fruit^  as  soon  as  it  is 
formed,  will  be  full  of  maggots.  Nor  can  one  keep  a  bag  of 
wheat  a  month  in  store  but  it  is  a  mass  of  weevils.  Hence, 
generally,  it  is  only  such  fruits,  seeds,  or  vegetables  generally,  as 
are  too  watery,  sugary,  oily,  sharp,  or  spicy  for  insects,  that  can 
hold  their  ground  long  in  the  tropics,  unless  they  be  protected  in 
safficient  husks  or  shells.  Everytning  naked,  nutritious,  and  mild, 
has  been  consumed^  and  the  species  exterminated  long  aga    In 


pnqiD9iiig^  i^&pix^ye  tbe.hii8bAndrjr<Hiid  'leooBoipi^  o£ibe'trcipio8f 
liflmiattiBr^r  lib>foi^.ottea>tkat  tiio^inaeet  world  wtil  Alwaj^s.IuTj^; 
if  fHwelble^  bot)i  .tiie^&^t  and  the  laat  bite  lof  ev^erjihing. .  .-.  x.  c 
ajTfaeiiAipidity  with,  wkiahrfenneptalioa  aad  putrefaotion  flet  iiii 
istiki^'ak gre«t  inecmv^ience.  And  heite  I.may  mentioa  a  xemedir' 
a|§^nBt  feDiBenM^tion  which  I  found  somewhere  long  ago,  though! 
cannot rcneiBb^r  wbeft^e^  and  which  we  have  tested  babituallj  iaour 
family  with  pecfeot  raccess.  Suppose  a  vegetable  jellj  or  marm»t 
lade'  is  lo  be  made,  (and  auch  articles  are  of  great  value  within  the^ 
tDoptoB,  where  butter  can  eoarcely  be  had),  as,  for  iastancei  a  mar^ 
mahide  of  grated  pine^apple,  with  an  eqaal  weight  of  augar,-f-4uch  a 
ittMinalade  (which  is  quite  sweet  enough  to  the  taste),  if  le^  to  iiaelf^ 
will  run  into  fermentation  in  a  &w  daya  ;  but,  when  it  iaon.tha 
fare,  in  making,  let  a  mevepiocb  of  snlphate  of  potass  to  the  gallon 
he -added^  it  is  thereby  aecured  against  fermentation  for  all  the 
time  that  it  is  likely  to  be  exposed  to  it ;  and  the  «ame  of  other- 
&vmetmeals*  How  to  explain  this  is  of  course  impossible  in.  the 
pfnosent  ^tata  of  chemistry  ;  but  if  there  be  zymotics,  there  is  no 
reason  why  th^e  may  not  also,  be  azymotics,  and  of  these,  sul- 
phaite  of  potaea  appeej^js  to  be  one. 

I  intended  in  this  paper  to  have  given. an  account  (in  reference 
to  their  bearings  on  agriculture)  of  experiments  in  husbandry 
made  in  the  regions  to  which  the  foregoing  page&  refer^  in  « 
garden,  ftimishc^  to  me  by  the  government  of  Ceylon  for  this 
porpose.  My  belief^  on  my  arrival  in  that  island,  waa^  that  it  would 
bfti'poBsible  speedily  to  make  great  improvements  on  the  oottage^ 
basbandry  of  the  natives,  and  thus  to  add  to  their  welibeing  and 
enjoyments.  The  natives  proved  so  precipitate,  however,  in  ap- 
prapriatiDg  the  first-fruits  of  my  endeavours  (more  shortly,  they 
are  snch  thieves),  that  accurate  experiments  proved  to  be  very 
difficult.  On  other  grounds,  also,  the  results  turned  out  to  be 
mer^y  negative,  to  a  degree  that  was  not  expected.  Or  rather,  the 
ipethods,  or  no  methods,  which  the  natives  were  already  pursuing, 
proved  to  be  not  so  bad  as  they  seemed  at  first  sight.* 

They  form,  however,  such  a  fine  illustration  of  the  extent  to 
which  a  crop  is  derived  from  the  atmosphere,  and  of  the  fact  that 
if  no  mineral  or  saline  princijdes  be  carried  off,  crop  after  crop 
may  be  obtained  without  iflanuring,  that  I  may  mention  an  in* 
stance  here.  Let  us  take  the  cocoa*nut  tree,  the  cultivation  of 
-which,  as'nsaally  practised,  consists  merely  in  the  absolute  neglect 
of  it  (except  when  its  fruit  is  to  be  plucked,  which  is  done  from 
fowr  to  six  times  a-year,  or  oftener,  if  the  owners  or  renters  are^ 
needy) ;  and  let  us,  as  a  specimen  of  native  customs,  proceed  to 
theplanting  of  the  nuts,  as  the  natives  do.  For  this  purpose. a 
soffiEeieiit  quantity  of  fully^pe  nuts  from  a  &vourite  tope  must  W 
taken,  and  stuck  endways  in  some  diady  place,  as  stones  ana 
io'^a  e^use^ay,  :with  a  little  earth  between  ^  and  over  them  to 
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»s^d^>t1%enif  Oif  if  it  Is  only  a  few  thai  w^  want  to  |^oWy  nod  we 
desire  to  hay^  youQ^  plants  of  the  best  kind^  we  may  k^xig  the 
auts  up  by  strings  m  the  heart  of  some  shady  tree.  Thia  is  a 
favourite  method  of  germinating  them  with  the  natives  lOf  CeyJen. 
A  year  after^  each  with  two  leaves  as  yet  undividedi  and  from  a 
cubit  to  a  yard  high,  they  are  fit  for  pjanting  out;  in  antidpation 
of  which,  the  proposed  field  or  eatate  most  be  enelosed  to  prevent 
ibe  intrusion  oC  pigs  and  cattle,  which,  though  they  do  aot  car^ 
for  the  mature  leaf,  crop  the  young  ones  and  destroy  the  plants. 
And  how  shall  our  field  or  estate  be  enclosed  ?  A  stone  wall  iaout 
of  the  question,  and  even  a  turf  wall  not  easy  to  be  had.  But  a 
ditch  with  a  live  f^ce  on  the  dyke  (which  is  on  the  inaide)  is  not 
over-*difficult  or  expensive ;  for  a  Quick  or  live  fenee  within  the 
tropics  is  not  a  product  of  years  and  care  aa  in  this  country.  So 
favourable  is  the  climate  to  vegetation,  that  let  but  any  green  sticks, 
shoots,  or  branches  from  the  ndghbouring  hedges  and  trees 
be  stuck  in  the  ground  at  the  proper  aeason,  all  and  sundry, 
with  v^7  few  exceptions,  will  forthwith  strike  root^' and  within 
the  year  render  the  whole  fence  verdant-  with  foUagef  and 
..this  though  they  be  tied  together  at  set  distances  to  h(H*i- 
zontal  splits  of  bamboo  or  areca  palm  by  twine  made  of  coir, 
the  fibre  of  the  husk  of  the  cocoa-nut.  Thus  enclosed,  and  ready 
for  the  ^young  plants,  the  proposed  ground  must  now  be .  dug 
with  holes,  which  are  usually  made  square,  and  about  the  depth  of 
a  cubit,  and  at  the  distance  of  from  20  to  24  feet  from  each  other, 
giving  from  100  to  75  trees  to  the  acre.  This  done,  in  the  centre 
of  ea^h  hole  a  plant  is  placed,  with  earth  enough  about  it  to  keep  it 
upright,  aftid,  if  possible,  on  some  happy  or  memorable  day  in 
the  fan)ily,  and  the  first  by  the  proprietor  himself  or  the  ^^  Hope  of 
the  houfle,''  or  some  favourite.  It  is,  moreover,  not  without  great 
virtue  to  future  prosperity  if,  before  inserting  the  plant  in  its  hole, 
a  handful  of  salt  and  a  piece  of  money  (generally  a  quarter  far- 
thing) be  thrown  in.  Such  is  the  popular  belief,  and,  to  a  certwn 
extent,  the  popular  practice.  And  now,  once  planted  the  planta- 
tion grows,  requiring  nothing,  and  receiving  nothing,  ever  after, 
except  protection  from  cattle,  until,  after  seven  or  eiebt  years,  it 
begins  to  bear  fruit— «the  trunks  of  the  trees  then  as  ukiok  a$  ihey 
will  ever  be,  and  from  9  inches  to  a  fSot  or  more  in  diameter,  ana 
from  6  to  10  feet  high,  and  each  crowned  by  a  magnificent  brush  of 
graceful  foliage,  the  leaves  touching  from  tree  to  tree— that  is,  ex- 
tending from  20  to  24  feet  In  fifte^i  or  twenty  years  the  plan- 
tation will  be  in  full  bearing,  the  axil  of  each  leaf  in  the  best  trees 
giving  a  fiower-sbeath  and  a  bunch  of  nuts,  of  which  a  hundred  per 
tree  may  be  expected  on  an  average  in  the  course  of  the  year. 
Ajid  this  will  go  on  for  fwrty  or  fifty  years,  though  not  always 
with  the  same  return.  Besides  the  hundred  nuts,  each  tree  will 
also  in  the  eourae  of  the  year  yield  perhaps  fiv^  or  six  J^ve4  and 
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rtli*e§;  *mid'tle&ier^  sswell  as  tbe  tints,  are  always  carried"  60- to 
adjoi&mg  cottage  or  haml^t-^tbe  former  usually  for  food,  Che 
latter  lor  thatch  and  tor^h-Kght.  Tbe  conseqamace  is,  that  tbe  trees 
in  the  neagfabonrhdod  of  the  cottage  or  hamlet  soon  overtop  ^e 
others,  and  show  that  they  are  better  fed  5  but  the  others  continue 
to  ^row  till  they  attain  the  height  of  from  40  to  60  feet,  and  yield 
fruit,  it  is  believed,  for  half  a  century,  and  that  without  ever  disap- 
pointing, though  their  only  apparent  nourishment  be  merely  what 
«  mere  bed  of  sand  can  afford — for  such  is  the  soil  in  which  this 
maritime  palm  generally  grows.  Here,  then,  we  have  a  beatitiful 
illustration  of  the  productive  value  of  the  atmosphere  :  here  is  an 
irrefragable  evidence  that  from  the  same  land  a  long  succession  of 
liie  same  crops  may  be  obtained  without  manuring,  provided  none 
of  the  saline  or  mineral  ingredients  of  the  soil  be  carried  away. 
From  thecoeoa-nut  plantation,  indeed,  a  vast  quantity  of  oil  is  son^e* 
times  carried  away~carried  to  Europe.  Of  oily  matter  there 
is  in  the  ripe  cocoa-nut  no  less  than  70  per  cent ;  and,  as  has  been 
already  stated,  an  average  tree  will  yiela  a  gallon  per  annum.  But 
while  tbe  oil  is  carried  off,  none  of  the  ingredients  of  the  soil 'is 
carried  off,  for  oil  is  merely  an  oxygenated  hydro^carbon,  which  the 
organisation  of  the  tree  is  competent,  with  the  aid  of  the  sun*- 
beam,  to  concoct  out  of  the  atmosphere. 

It  is  also  to  be  considered,  however,  that,  among  the  stems  ot 
oocoa-nut  trees  that  are  truly  neglected  (or  truly  cultivated!)  there  is 
often  growing  luxuriantly  m  their  shade  abundance  of  underwood, 
not  so  close  as  to  choke  the  trees  and  prevent  the  free  access  of 
the  air  to  the  roots ;  and  from  the  foliage,  and,  it  may  be,  the  fruit 
also  of  this  underwood,  which  is  falling  month  by  month,  tbe  cocoa- 
'  nut  plantation  must  receive  no  small  nourishment.  Add  t6  this, 
the  frequent  incursion  of  the  pig,  wild  or  tame,  which,  in  seeking 
for  the  tips  of  the  roots,  which  are  a  favourite  food,  grubs  up  the 
ground-— and  there  is  a  system  of  husbandry  from  which  onfe  at 
nrst  sight  recoils,  and  which  nevertheless  is,  after  all,  something 
better  than  it  is  easy  to  accomplish  otherwise  at  the  same  cost !  ' 

Let  M  no*  fail  to  remark,  however,  that  the  various  products  of 
the  cocoa-nut  contain  but  little  nitro^n.  If  they  did,  I  ddubt  not 
but  ammoniacal  manures  would  require  to  be  applied,  at  least  toi  a 
certain  extent,  if  large  crops  were  to  be  annually  produced. 

Up  to  the  extent  of  her  appointed  duty  or  function,  namely,  to 
produce  seed  adequate  to  continue  the  species  in  normal  extent, 
doubtless  Nature  has  the  means  of  assimilating  or  of  composing 
ammonia,  and  does  so  without  the  help  of  man.  But  if  it  is  our 
aim  to  produce  seed  which  we  are  again  to  destroy  or  consume  on 
ourselves,  it  seems  to  be  incumbent  upon  us  to  help  Nature  with 
a  supply  of  ammonia,  for  this  it  obviously  costs  her  an  effort  to 
proviae  for  herself  beyond  her  own  wants. 

It  coneiisls  wi^  the  kno^u  laws  of  .organic  Hfe,  however,  that 
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if  we  give  a  Kttle,  she  will  add  more.  Call  it  eatalyns^  fennontar 
tion,  IfHTtation,  assimilation,  or  any  other  naaie,  it  ia  ceb'tailL  that 
when  an  organ  or  mixture  is  aiming  at  the  development  or  cob* 
struction  of  a  certain  subsptance,  the  introduction  and  presence  in 
the  region  of  effort  of  even  a  minute  portion  of  that  aubBtanoe, 
converts  that  efFort  into  accomplishment.  I  am  persuaded  that 
the  day  is  coming  when  the  grand  discovery  for  agriouiture  will 
be  made  of  the  development  of  ammonia  out  of  its  elementa  by 
agricultural  processes.  The  recent  experiments  in  Paris  of  Q. Ville* 
(now  continued  at  tlie  expense  of  the  Institute),  prove  that,  in  the 
combustion  products  of  his  experimental  crops  more  nitrogen  made 
its  appearance  than  existed  in  the  seeds  sown,  or  was  anyhow  ad- 
mittea  to  them  except  in  the  nitrogen  of  the  atmo^here.  But  I 
do  not  think  that  we  are  warranted  from  this  to  trust  anything  to 
the  atmosphere,  except  as  it  acts  in  developing  ammonia  in  the 
water  with  which  the  plants  were  supplied.  That  water,  however 
carefully  distilled,  was  always  found  to  contain  ammonia*  The 
question  is,  whether  methods  may  not  yet  be  found  for  developing 
spontaneously  in  water  ammonia  to  all  the  extent  that  plants  can 
take  it  up — no  matter  where  the  elements  of  the  ammonia  eome 
from. 


CHARACTERISTICS  OF  THE  YEAR  1856. 
By  Mr  John  Towers. 

The  first  month  of  1856  came  la  as  the  twelfth  of  1855  had 
departed — that  is,  with  the  night -thermometer  at  the  freezing 
point  (32°),  rising  by  mid-day  10°;  the  wind  easterly,  and  the 
barometer  falling. 

In  the  monthly  table  before  me,  January  divides  itself  into  four 
distinct  periods.  The  First  includes  8  entire  days,  on  the  last 
of  which,  the  wind  having  veered  to  the  north — the  mercury  stand- 
ing at  29  inches — the  mild  temperature  gave  way  to  an  accession 
of  gentle  and  seasonable  frosts.  The  meteorology  of  this  period 
comprises  4  dry  days,  — Ist,  2d,  7th,  and  8th,  the  four  inter- 
mediate davs  being  more  or  less  showery,  and  producing  a  rain- 
>fali  of  0.347  by  the  gauge. 

.  Second  Period. — This  was  frosty,  and  was  introduced  by  a  little 
snow  and  sleet  on  the  9th,  melting  as  they  fell,  the  air  being  just 
above  the  freezing  point  The  lowest  temperature  was  24*  on  the 
13tb  and  15th  mornings  before  sunrise.  The  barometer  had  risen 
to  30.57,  with  wind  at  north-east ;    but  it  fell  rapidly,  with  a 
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cbttngB'to  aoQtk^west  ou  Ae  15th,  wbea  thetetapevature  rosefrpjrii 
a^*"  lo  41°  by  2  o'ckck.  A  total  ohaage  theu  took  place^  and  intro- 
duced the  • 

:  IMrd,  or  Mainy  Period^  which  exteada  to  the  26th ;  the  baro- 
laeter  progressively  declined,  till  on  the  24th  eveninp^  it  marked. 
28.99«  The  wind  was  south-westerly,  with  one  exception  to  north- 
eaai^  doling  a  few  hours  of  the  22d*  On  the  24th  its  iorce  amounted 
to  a  gale,  with  driving  showers  of  rain.  My  gauge  measured 
I.&42  oi  water,  which  fell  between  the  15th  and  27th.  daya  The 
temperature  rose  many  degrees  above  36".  1 — the  usual  mean  of 
January. 

The  F&wrth  Period  commenced  with  a  change  o£  wind  to  north- 
west on  the  27th  morning.  The  barometer  at  .8  Ajyc-  marked  29.65,^ 
on  30th  evening  only  29.30 ;  thence  gradually  rising,  with  some 
iatermissions,  till  on  the  Slst  it  darted  up  to  30.05,  then  to  30.20,  or 
nine-tenths  in  24  hours.  The  temperature  fell  to  33""  at  night  of 
the  27th.  Omr  registering  instrument  marked  28'',  24"",  26''  as  the 
greatest  depression  of  the  5  nights ;  but  the  maximum  of  the  5 
days  exceeded  38''  as  the  total  mean.  The  instrumental  average 
of  the  whole  month  by  my  tables  are — barometric,  29.56  ;  ther- 
mometric,  minimum  35".?,  day  maximum  43"^,  mean  39^.35 ;  or 
3""  above  the  usual  mean  of  the  first  month.  Sun  shone  out  more 
or  less  on  11  of  the  days.  Eain  fell  on  19,  and  the  quantity 
gauged  by  me  amounted  to  2.17  inches. 

The  condition  of  the  crops  appeared  promising,  but  the  more 
searching  the  observations  I  was  able  to  make,  led  to  the  conclusion 
that  the  land  in  the  aggregate  is  neither  half  tilled  nor  drained  ; 
it  is  deficient  in  depth  to  a  great  extent,  if  we  appeal  as  a  guide  to 
the  deep-land  system  adopted  by  the  Marquess  of  Tweeddale,  or  to 
the  Chronicles  of  a  Clay  Farm,  by  Talpa.  Farming,  therefore,  in 
East  Sun^ey,  must  be  considered  as  at  a  low  ebb. 

February — "  fill  ditch,"  so  styled,  at  least  in  the  olden  thne, 
until  the  alteration  of  the  style  in  1752,  when  12  days  were  sub- 
tracted from  the  year,  and  it  was  enacted  that  the  "  2d  day  of  Seip- 
tember  shall  be  accounted  the  14«th  day."  How  far  the  February 
of  the  present  time  justifies  its  qualification,  the  reader  must  locally 
decide  for  himself.  Referring  to  the  Characteristics  of  late  years, 
and  considering  the  small  volume  of  rain  which  is  registered  on  the 
meteorological  table  of  1856,  it  should  appear  that  the  month  now 
under  report  has  been  anything  but  wet  Before  entering  into 
particular  details,  attention  is  directed  to  the  following  lines,  ex- 
tracted from  the  late  Dr  Aikin's  Natural  History  of  the  Yearn^  a 
little  volume,  published  in  1798,  replete  with  matter  equally 
entertaining  and  instructive.  "  The  hard  weather  generally  breaks 
up  with  a  sudden  thaw,  attended  by  a  south  wind  and  rain,  which 
all  at  once  dissolves  the  snow.  Torrents  of  water  then  pour  from 
the  hills ;  every  brook  is  swelled  into  a  large  stream,  which  rush 
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violtotly  into  th©  ritrer**  The  frost,  h6mm»^  ti^ually  rytunis  fcr 
a  time,  when  fresh  snow  falls,  often  in  ereat  quantities,  and  thus 
the  weather  alternately  changes  dnring  the  month/' 

February  divides  itself  into  fonr  periods ;  two  oiF  them  dry,  cold, 
if  not  actually  frosty ;  and  two  with  comparatively  high  tempera* 
ture,  considerably  above  the  average  of  many  years  (38°). 

First  Period— o{  four  days  (Ist  to  4th). — ^The  barometer,  80.5. 
Thermometer  below  freezing  about  3°  on  each  night,  rising  to 
above  38""  Fahr.,  as  the  average  maximum.  Wind  was  Bouthei4y 
by  east  or  west,  and  calm  or  gentle. 

The  Second  Period  of  11  days  terminated  with  the  16th.  The 
barometer  fell  from  30.15,  fluctuating  between  that  figure  and 
29.7,  its  lowest  mark.  The  wind  was  south-westerly,  and  raised 
the  temperature  7°  to  8°  above  the  estimated  average  of  many 
seasons.  Rainy  and  changeable  weather  prevailed.  1  he  extent  of 
the  rainfall  gauged  at  Croydon  was  0.767.  The  son  shone  out 
on  the  5th,  9th,  14th,  and  15th ;  the  other  5  days  were  generally 
overcast. 

Third  Period  characteristics : — 

The  wind  suddenly  chopped  round  to  the  east  on  the  16th,  be- 
came brisk,  and  settled  at  north-east,  fresh  or  lively  in  force  during 
4  days.  A  frosty  atmosphere  was  thus  reintroduced,  and  on  the 
22d  morning  the  night^thermometer  was  read  at  29''  Fahr.  The 
barometer  remained  below  30  inches,  and  the  air  was  vaporous. 
The  sky  also  was  overcast  with  clouds  throughout  the  period. 
Rain  on  the  18th  night  produced  0.99  of  water,  to  which  may  be 
added  0.93  of  snow,  melting  soon  after  it  fell  on  21st.  A  lunar 
halo  of  extreme  beauty  occurred  in  the  15th  evening  ;  it  enclosed 
thd  planet  Saturn,  the  stars  Betelguese  in  Orion's  Shoulder,  Ca- 
pella,  the  two  stars  of  Gemini,  and  several  others  of  less  magni-* 
tude.     This  phenomenon  preceded  the  above  dry  alternation. 

The  Fourth  Pernod  commenced  on  the  23d,  and  terminated 
with  the  29th.  The  barometer  rose  on  the  23d  from  29.97  to 
30.20  by  10  o'clock  at  night,  thence  steadily  advancing  to  30.56 
at  the  same  hour  of  the  29th.  The  current  varied  between  north- 
west, west-^outh-west,  and  east-south-east,  affecting  the  tempera- 
ture more  or  lesa  Two  of  the  mornings  were  cold  (at  32''),  but 
all  iJie  days  were  warm  (47''  to  53°) ;  therefore  the  average  of 
each  is  estimated  at  4°.4  above  that  of  February.  My  tables  thus 
register  the  instmmental  averages  of  the  entire  month  :  Barome- 
ter, 29.86 ;  thermometer,  42^08 ;  excess,  about  4°.  Eighteen  of 
the  days  vrere  dry,  though  very  frequently  overcast.  Rain  to  the 
amount  of  0.888  only  was  gauged  by  ma  Agricultural  prospects 
— always  making  allowance  for  the  inadequacy  of  drfiinago-*-are 
unftivourable ;  but  the  recurrence  of  frosty  intervals  has  prevented 
any*  great  advamcea  in  growth. 
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March,  ihe  month  ao  important  to  agricultuve,  eampriae^  thxee, 
irregular  periods. 

The  First  includes  half  the  month,  and  terminates  at  mid^j  of 
the  16th,  when  the  night^froats  ^ave  way,  and  the  temperatuivd 
roae  from  SI""  to  50'' ;  that  is  19^  m  a  few  hours.  The  b^uH^meter 
ranged  extremelj  high ;  the  mercurj  stood  at  30*58  on  the  1st 
and  2d  days,  and  averaged  above  30  inches  till  the  16th.  The 
temperature  retained  the  genial  warmth  with  which  February 
closed  during  the  two  first  days,  and  on  the  2d  it  was  d""  in  excess. 
Thence  to  the  16th  it  fell  below  the  average  meau,  the  depression 
on  the  12th  amounting  to  10°.  Nearly  the  whole  period  was 
cloudy,  the  prevailing  winds  being  easterlv.  Sunny  gleams  oc- 
curred in  the  second  week,  and  the  atmosphere  became  bright  on 
the  13th  and  14th. 

The  Second  or  Changeable  Period  commenced  at  mid-day  of 
the  16th,  when  the  barometer  fell  below  30  inches.  The  wind 
veered  to  south  of  east,  and  the  first  rain  of  any  account  fell ;  it 
was  gauged  by  me  at  0.402.  Again,  on  18th,  0.20,  and  finally 
0.015  on  the  20th.  This  was  the  eqvdnoctial  day,  when  the  son 
crossed  into  the  spring  si^n  Aries,  The  winds  had  fluctuated  be- 
tween east*south-east  and  north-west  till  the  full  moon  of  Good. 
Friday,  the  21st,  when 

The  Third  Period  commenced.  The  barometer  had  risen  to  30.6 
on  the  22d,  and  fine  cold  drying  weather  was  established.  The 
chief  characteristic  of  the  period  was  the  piercing  and  forcible 
easterly  current  of  the  fourth  week.  The  mornings  were  over- 
cast, and  there  were  a  few  bright  gleams  till  the  27th ;  the  sun 
then  burst  forth  with  power,  the  atmosphere  became  pellucid,  the 
sky  assuming  a  rich  azure,  which  is  of  rare  occurrence  in  our  va- 
porous climate.  At  this  season  of  unwonted  brilliancy.  Peace  was 
signed  by  the  plenipotentiaries  of  the  belligerent  powers,  as  if 
under  the  peculiar  sanction  of  approving  heaven. 

The  general  meteorology  of  March  may  be  thus  summed  up : 
The  barometric  average  at  Croydon  was  30.082.  The  thermometer 
by  three  dwly  registers  gave  39°.4,  being  nearly  3°  below  the  usual 
mean  of  the  month.  There  were  16  cloudy  days,  and  15  with  more 
or  less  sun.  The  prevailing  winds  were  north  and  north-east  on  1 1 
days,  east  and  to  south  on  14,  south  to  west  on  3,  and  west  to  north 
on  2  days.     The  rain  of  the  month  measured  only  0.637  inches. 

April — A  month  of  changes,  but  of  a  nature  to  establish  its 
showery  character.  The  movements  of  the  barometer  indicated 
its  periods.  On  the  1st  day  the  mercury  marked  29.93  at  8  A.M., 
it  then  fluctuated  between  29.93  and  29.15,  its  greatest  depres- 
sion, on  the  10th  day. 

The  First  Period  of  14  complete  days  includes  that  copious  sup- 
ply of  rain  which  fell  during  a  prevalence  of  south-westerly  winds,. 
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and  MHOQnted  to  1.45  indies.  Sis  of  the  daj^  wore  fine^aad  dry,  l&e 
others  Bbowerj,  yet  with  many  sunny  gleams.  The  temperature, 
thoagli  in  excess  on  6  days,  was  still,  oo  the  whole,  belaw  the  esti- 
mated averages.  The  wind  varied  much  in  force,  and  waa  veiy 
strong  on  the  2d.  The  current  changed  to  north-east  en  the  14th, 
with  a  rise  in  the  barometer  to  30.07  on  the  15th. 

The  Second  Period  comprised  10  days,  from  the  15th  even- 
ing to  the  25th  day.  The  barometer  stood  about  30  inehea  till  the 
22d.  The  current  varied  from  east  by  south-east,  till  it  passed 
the  south  on  the  25th.  In  force  these  winds  on  the  whole  were 
keen  and  cutting;  they  dried  tlie  land  rapidly,  and  a  retoni 
of  showers  became  desirabla  The  night-temperature  was  low, 
approaching  the  freezing  point  as  the  mean,  and  falling  1""  below 
it  on  the  23d,  The  days  were  often  sunny  after  noon,  and  the 
thermometer  rose  to  TO"*  as  its  maximum  at  2  P.M.  of  the  25th. 

Third  Period  (to  the  end  of  the  month). — The  barometer  had 
progressively  declined  again  to  29.4&,  and  changeable  weather 
approached.  Much  rain  fell,  and  the  last  day  was  showery.  The 
instrunvental  averages  cited  from  my  diary  of  April  are  the  follow- 
ing :  Barometer,  29,737 ;  thermometer  (the  total  mean  of  three 
daily  readings)  being  2''.46  below  the  estimated  mean.  Rain  fell 
on  eleven  occasions,  often  in  the  night ;  total  amount,  by  me,  2.414 
inches.  Nineteen  of  the  days  were  without  rain,  and  more  or  less 
sunny,  with  few  exceptions.  Vegetation  was  certainly  re^tarded 
by  the  low  temperature,  yet  there  can  be  little  doubt  that,  at  the 
close  of  the  month,  every  crop  was  highly  promising.  The  wheat 
improved  gradually,  the  land  was  in  fine  order,  mudi  earing  corn 
had  been  sown,  and  some  oats  and  barley  were  visible. 

May. — This  month  will  admit  of  two  well-defined  periods  only : 
a  dry  and  a  wet  one.  The  Ji/rst  extends  to  the  12th  day  inclu- 
sive, during  which  the  barometer  ranged  between  29.51  and 
29.70  on  the  Ist  day,  rose  to  30.20  on  the  9th,  with  fluctuations, 
and  thence  declined  to  29.73.  There  were  10  fine  days,  with  a 
fair  amount  of  sunshine.  The  night  of  the  4th  was  cold,  with  3"^ 
of  frost  at  daybreak  of  the  5th.  Much  rain  fell  in  the  6th  night, 
gauged  at  0.25  in.,  and  on  the  7th  day— a  wet  one — ^yielded  a  fall 
of  0.28  in.  The  general  temperature  was  much  too  low  for  the 
season ;  that  is,  on  the  average  above  8°  below  the  nsual  daily 
mean,  even  allowing  4°  plus  on  the  11th  day,  when  the  average 
rose  to  56**  of  Fahr. 

The  prevailing  wind  here  was  north-north-east,  scarcely  with- 
out exception.  The  force  amounted  nearly  to  a  gale  on  the  7th. 
There  is  much  interest  attached  to  the  quarters  from  which  winds 
blow,  as  is  plainly  exemplified  in  the  aerial  map  that  is  placed 
near  the  Telegraph  OflSce  of  the  Crystal  Palace  at  9  or  10  o'ckek 
of  each  morning.  The  arrow,  which  points  to  the  wind  at  every 
given  tx>wn  or  locality,  deviates  materially,  and  I  baY«  rarely 
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MleA  t6  iw^tioe  a  ctireetlyopfKyttte  posittoii  of  the  dartto  the  pre** 
TKiItDg  corr^nt  in  sereral  places,  not  even  remote* 

'  Second  Pmod*-On  the  12th  the  wind  changed  from  noitlH 
east  to  8o«th*ea9t;  the  barometer  fell  A*om  29.80  to  27.73,  waA 
rain  commenced  at  5  p^m.  The  wind  went  by  the  tooth  te 
Bonth-weBt,  and  in  that  quarter  it  continued,  with  very  £bw 
exceptions,  till  the  28th.  Much  rain  fell  on  fifteen  oocaBions, 
whictt  completely  saturated  the  earth,  and  retarded  the  advanee 
of  the  autumn*8own  wheat  This  most  important  of  the  cereals  is 
known  to  affect  a  strong  loamy  soil.  When.,  therefore,  such  land 
becomes  soaked  during  a  period  of  unwontedly  low  temperature^ 
the  growth  of  the  ear  mast  be  slow.  I  collected  several  cnlms  at 
different  periods,  and  became  at  length  certain  that,  howcTer  heatth*- 
ful  a  cold  May  may  be  to  many,  a  very  depressed  temperature 
with  much  rain  in  the  last  week,  must  assuredly  tend  to  produce  a 
late  harvest ;  and  the  last  three  days  of  this  month  were  on  the 
average  so  cold  as  to  give  a  mean  daily  return  of  6^  below  the 
usual  estimate. 

In  reviewing  the  meteorology  of  the  month  by  my  instruments, 

I  find  the  barometric  average  to  be  29.981,  the  highest  register 
being  30.10,  30.11,  and  30.19  on  the  6th,  20th,  and  30th  days; 
the  greatest  depression  (29.41)  during  a  few  hours  on  the  7tb. 
The  mean  of  three  daily  inspections  of  the  mercurial  and  spirit 
thermometers  gave  only  49°,  or  more  than  4°  too  low. 

Rain  fell  on  20  of  the  days  or  nights  to  the  measured  ex- 
tent of  3.937  in.  There  were  only  11  days  without  rain.  The 
oourse  of  the  winds  was  decidedly  at  a  south- western  point  from 
13th  to  28th  day.  It  was  calm  on  that  day,  and  then  settled  in 
north  or  north-east. 

Jime. — Three  distinct  and  well-defined  periods  require  parti<- 
cular  notice,  being  dependent  on  the  weather.     The  first  mcludes 

II  days.  The  rains  of  May  ceased  on  the  last  night  of  that 
month,  the  barometer  rising  (and  net  ceasing  to  rise)  till  it 
marked  30.33  en  the  7th  of  June^^-its  maximum — ^whence  the 
mercury  declined  to  30.01  in  the  11th  night  The  weather  was 
dry  throughout,  with  a  fair  proportion  of  sun,  particularly  on  the 
3d,  9th,  10th,  and  11th.  On  the  last  of  these,  at  9  or  10  P.M.,  a 
faint  but  coloured  halo  {pareeline)  nearly  enclosed  the  moon  and 
planet  Mars,  whieh  were  in  conjunction^  the  former  having  passed 
her  first  quarter. 

The  winds  came  (torn  a  south-westerly  point,  maintaining  a 
genial  temperature  much  above  that  of  57'',  the  estimated  mean. 
The  current  varied  to  a  northerly  point  for  three  or  four  days  in 
the  first  week,  and  then  the  temperature  was  reduced  about  3°. 

Secondj  or  Wet  Period j  commenced  on  the  12th  with  a  forcible 
wind  at  south-south-west,  an  overcast  sky,  a  fall  of  the  mercury  to 
WJM,  and  a  ireduelion  of  V  of  temperature*     Showers  fell  od^  the 
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evening  and  od  the  two  folldwmg  days.  Tbe  itjeatber^deaiSBii;  nod 
remained  pretty  fine  till  the  19tb.  Then,  either  by  nigltt  or  day, 
rain  fell  in  considerable  quantity  till  the  2lBt,  -vrfaenthe  Imrometer 
again  rose  from  29.80  to  30.10.  Several  thunder-showers  fdl  on 
the  14tfa,  with  fine  intervals.  A  most  superb  rainbow  (iru)  glori- 
fied the  east  at  6  P.M.  On  the  20th  a  powerful  crashing  tbuiader- 
storm  passed  over  the  Crystal  Palace,  and  took  a  south-westem 
course.  It  was  made  remarkable  by  a  series  of  single  reports  like 
those  of  artillery ;  but  these,  and  the  storm  in  general^  had  much 
abated  before  the  clouds  reached  Croydon.  The  rainfall  was 
gauged  at  0.32  cents:  the  total  fall  of  the  period  1.033  inches. 

Third  Period. — Perfectly  fine  to  the  end  of  the  month ;  and 
most  favourable  for  the  ingathering  of  vast  breadths  of  the  finest 
crop  of  meadow  and  mixed  grasses  within  record.  The  barometer 
ranged  between  30.02  and  30.34  The  temperature  also  became 
high  ;  its  maximum  80°  on  the  26th.  The  instrumental  averages 
of  the  month  may  be  thus  stated :  Barometer,  30.072 ;  thermo- 
meter, by  three  daily  observations,  59^4 — ^most  of  the. nights  bebg 
cool.  There  were  22  dry  days — 8  with  more  or  less  rain.  The 
winds  were  south-westerly  on  21  days;  north*west  on  4  days;  2 
at  north-^ast.  The  other  3  were  calm  or  variable*  Wheat  was 
not  seen  in  ear  by  me  till  21st  day ;  in  flower  on  the  28th — and 
barley  was  in  ear  on  26th.     Bain  of  the  month  1.145. 

Jidy  cannot  be  divided  in  regular  periods,  being  of  that  motley 
character  which  it  often  assumes  in  our  changeaoie  climate.  At 
the  same  time,  its  weather,  though  somewhat  fickle,  was  extremdy 
favourable  to  the  prospects  of  agriculture,  and  certainly  may  be 
placed  in  strong  contrast  with  that  of  the  previous  year. 

In  the  first  place,  the  strong  forcing  temperature,  high  baro- 
meter, and  brilliant  sun,  which  graced  the  closing  week  of  June, 
continued  till  a  change  of  wind  to  west-south-west  brought  in 
some  rain  on  the  4th,  with  heavy  masses  of  smoky  clouds*  The 
weather  then  became  showery,  and  the  nights  cool ;  but  the 
day  temperature  remained  genial,  and  the  meadows  were  re- 
freshed  after  they  had  yielded  to  the  scythe  that  vast  mass  of 
herbage  which  has  filled  the  homesteads  with  a  store  of  ricks  that 
few  have  witnessed  for  several  past  years.  The  mercury  had 
fallen  from  30.26  on  the  3d  day  to  29.38  (its  lowest)  for  a  few 
hours  on  the  8th ;  but  it  rose  again  to  30  on  the  12th,  and  by  that 
day  0.5 — that  is,  half  an  inch  superficial  of  raiafall  had  been 
gauged.  On  the  15th,  after  great  heat  (75^),  there  was  thunder, 
and  a  night-storm  with  a  profuse  shower.  On  the  16th  another 
electrical  display  cleared  the  air^  and  the  mercury  rap^ly  advanced 
from  29.85  to  30.05.  I  gauged  0.797  inches  of  rain  as  the  results 
of  those  showers.  Fine  and  balmy  weather  continued)  wkh  high 
barometer,  above  30,  till  the  22d. 

On  the28d  the  hBatIWlls82^mdximml^aBd  !Sr2iBiLl(bfiMi^  with 
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ligbining.  The  weather  remained  beautiful  till  one  clap  4>f  thunder 
ocearred  abont  5  P.M.  of  the  26th,  succeeded  hy  a  few  dripjung 
showers,  which  prodnced  0.28  cents  of  rain.  The  barometer  rose 
progressively  to  the  end  of  July,  when  it  marked  30.31.  The 
ten^rature  had  become  intense  and  forcrog  at  84°,  and  perfectly 
fine  maturing  weather  was  established.  The  averages  are  tabulated 
at — barometric  mean  of  the  month,  30.027  ;  thermometric,  61^3 
by  three  observations.  The  winds  varied  little  from  south-west  to 
west.  On  the  31st  a  lively  current  from  east  by  south  set  in,  and 
the  month  dosed  in  beauty.  During  the  13  days  on  which  showers 
fell,  a  total  of  1.715  inches  were  gauged. 

The  chief  phenomena,  in  addition  to  those  displayed  by  electricity, 
^ete  the  remarkable  apparent  contact  of  the  moon  and  Jupiter 
at  14  minutes  after  midnight  of  the  22d,  and  the  superbly  beau- 
tiful irises  of  the  26th  during  the  protracted  showers. 

August  admits  of  three  well-defined  periods.  The  first^  which 
may  be  viewed  as  a  continuance  of  the  splendid  and  hot  weather 
of  the  three  last  days  of  July,  comprised  the  first  week  of  this 
month.  It  was  introduced  by  a  wind  at  east  and  north-east. 
The  barometer  stood  several  cents  above  30  inches,  and  the 
maximum  temperature  averaged  79°.5 ;  that  is,  3^°  above  76°,  the 
ordinary  degree  of  summer  neat  with  us.  This  forcing  weather 
brought  on  the  wheat  with  rapidity,  and  reaping  commenced  on 
or  about  the  5th.  Much  was  safely  ricked  in  Surrey,  KeAt,  and, 
we  were  informed,  in  Middlesex,  Hertford,  and  Berkshire.  A 
change  of  wind  to  south-west  on  the  7th  threatened  rain,  and  a 
little  fell  on  the  9th  and  11th.  This  threat  in  some  degree  abated 
the  panic,  which  occurred  in  the  Mark  Lane  corn-market,  of  the 
4th  day,  when  wheat  was  reduced  from  15s.  to  12s.  per  quarter. 
The  heat  continued  in  excess  Until  the  copious  rainfall  of  the  13th 
(gauged  at  0.386  of  an  inch)  occurred.  Alarm  was  then  sounded* 
The  temperature  declined,  and  on  the  16th  morning  was  50"^. 

The  Second,  or  Wet  Period^  was  introduced  with  a  fall  of  rain 
which  amounted  to  0.31  inches.  With  the  single  exception  of  the 
18th  (a  fine  day),  the  weather  remained  wet  till  the  23d,  and 
nearly  2  inches  of  water  were  measured.  The  current  fluctuated 
from  north-east,  south-east,  south,  then  suddenly  to  north  on  the 
22d,  bringing  heavy  masses  of  clouds  and  one  final  shower. 

ITiird  Period, — ^The  weather  cleared,  and  the  23d  proved  a  fine 
day,  but  with  the  lowest  temperature  of  the  month,  as  the  thermo- 
meter had  marked  only  45^  in  the  preceding  night,  and  did  not 
rise  above  65^  in  the  course  of  the  day.  Westerly  winds  prevailed 
•to  the  end  of  the  month,  and  little  more  than  0.054  cents  of  rain 
daring  the  9  days. 

Harvest  operations  were  not  suspended  in  any  of  the  metropo- 
litan counties. 

The  instromentaL  avieragea  oC:  tha-  month  in .  my  tables  were  .the 
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following  :  By  the  barometer,  29.913 ;  hy  the  thermometei',  low^ 
est  reading  56^4,  highest  72o.48 ;  10  P.M.,  64«.6.  jlaiii,  "by  a  64 
8quare-in(£  gauge,  2.664  inches.  There  were  18  dry  days  with 
much  sun,  13  in  which  more  or  less  fell,  the  greatest  vx)rame  on 
the  19th  and  20th.  Most  of  the  wheat  was  housed  or  in  rick,  and 
a  large  breadth  of  oats  also. 

September  is,  by  its  meteorology,  arranged  nndier  two  well- 
marked  periods.  The  first  was  dry,  with  a  trifling  exception,  and 
extends  to  the  17th  night.  It  was  fine,  but  had  become  cool,  the 
average  temperature  being  several  degrees  below  the  usually 
adopted  mean  of  this  month  (nearly  69o).  The  highest  waa  73*  in 
the  10th,  the  lowest  43**  in  the  3d  night.  The  wind,  a  mere 
gentle  air,  on  the  first  3  days,  changed  to  south-east,  but  remained 
so  gentle  as  to  be  almost  calm..  The  temperature  improved 
during  4  days,  and  averaged  about  60**,  but  it  receded  wfth  the 
wind  at  north-east  and  north-west  to  54®  and  56*  during  4  days, 
and  thus  the  period  closed. 

Harvest  operations  had  proceeded  safely,  and  little  if  any  com 
was  seen  around  Croydon  on  the  1 1th,  unless  we  may  except  one 
vast  field  of  barley  on  high  ground,  rising  southward  toward  the 
chalk  ridge  that  approaches  the  Epsom  downs. 

Second,  or  Wet  Period, — On  the  17th  the  barometer  fell  from 
30.15  to  29.86 ;  the  wind  became  south-westerly,  clouds  formed, 
and  a  sprinkling  of  rain  fell  in  the  evening.  The  temporary  return 
of  gentle  north-west  breezes  rendered  the  days  fine,  but  great  vol- 
umes of  water  fell  in  the  night.  Thus,  on  the  18th  and  19th,  my 
gauge  returned  0.375  inches.  The  20th  was  fine,  but  every  succeed- 
ing day  or  night  was  rainy  till  the  30th,  on  which  day  the  rain  of 
September  had  amounted  to  2.957  inches.  The  barometer  was 
always  below  30  after  the  20th  day,  and  on  the  28th  it  was  read 
ofi'  at  28.74.  The  mercury  ascended  rapidly  on  the  30th  to  29.77, 
the  wind  veered  from  south-west  to  west  and  to  north-west,  and 
at  that  point  the  weather  became  fine,  comparatively  warm  and 
sunny. 

Previous  to  the  rain  of  the  18th,  the  sun  had,  on  several 
occasions,  set  among  clouds  gorgeously  illuminated  with  a  tint  so 
red  as  almost  to  amount  to  crimson.  This,  however,  with  the  pre- 
vailing wind,  the  depressed  temperature,  and  falling  glass,  were 
premonitory  of  some  important  change  nigh  at  hand. 

The  averages  of  the  month  were  the  following:  Barometer, 
29.804;  thermometer,  mean,  55**.08,  or  2<»  minus,  taking  57 ^.8  aa 
the  usual  average.  The  rain,  however  unpropitious  to  the  northern 
harvest,  proved  vastly  beneficial  to  the  root  and  fodder  crops  of  the 
southern  counties. 

October  was  characterised  by  several  well-defined  series  of  phe- 
nomena. For  instance,  the  entire  period  to  the  2d  day  was  much 
warmer  than  the  usual  mean  of  the  month,  and  at  comptete  vari- 
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aaoe  witb.the  depressed  tempecfttiire  of  September.  Thus  a  total 
of  abc^  94°  Fahrenheit  atand  tabulated  as  tbe  results  of  tbe  daily 
calculatioQS^  Those  94%  being  distributed  among  25  days  of  warm 
lireather,  will  yield  a  mean  of  about  3**.8  per  diem.  If  thermo- 
mheteTB  have  furnished  these  data,  we  find  considerable  fluctuations 
in  the  harometric  readings;  for  the  mercury  stood  a  few  cents 
below  30  inches  till  the  evening  of  the  7th,  the  rainfall  of  the 
period  here  being  0.58  inches.  But  so  decided  a  rise  in  the  baro- 
meter then  oocurred,  that  the  average  returns  with  me,  and  also 
by  tbe  tables  given  at  Cbiswick  and  at  Camberwell,  report  30.20. 
Tbe  greatest  elevation  was  read  off,  on  the  24th  and  25th,  at 
30.48.  A  singular  fluctuation  was  also  remarked  on  the  IStb, 
when  the  mercury  receded  to  29.50,  but  speedily  recovered 
its  altitude,  and  marked  30.25  on  the  16th.  Eain,  to  the  ex- 
tent of  1.22,  was  gauged  between  the  9th  and  17th  days,  when 
fine  and  dry  weather  prevailed  to  the  30th  ;  then  in  the  night, 
and  on  the  31st,  without  any  other  indication  than  a  change  of  wind 
to  south-west  and  south-east,  0.38  inches  of  rain  fell.  After  these 
general  observations,  it  must  be  stated  that  the  fine  and  dry 
weather,  which  was  established  on  the  17th,  continued  without 
interruption  till  the  31st.  But  it  comprised  two  periods  :  the  first, 
to  the  24th,  was  warm,  the  average  mean  exceeding  the  one  usually 
adopted  (48^9).  Here  I  may  be  permitted  to  protest  against  the 
arbitrary  claim  of  one  single  thermometric  reading  of  temperature 
as  the  average  of  a  whole  month.  Admitting  that  48^.9  may  be 
the  net  average  of  30  or  31  days,  the  decline  of  temperature  must 
in  general  be  progressive  from  the  first  to  the  last  day.  Therefore 
I  venture  to  mark  the  mean  of  the  first  7  days  at  52°,  the  middle 
of  the  month  at  48°.9,  and  the  close  at  45°  or  44^ 

Second^  or  Cold  Period^  was  introduced  by  lively  currents  from 
an  easterly  point.  It  comprised  only  5  days,  25th  to  30th  inclu- 
sively. The  greatest  degree  of  mean  cold  reduced  the  thermo- 
meter to  38°.3,  or  7°.7  below  the  above  estimated  average.  The 
31st  day  was  warmer  than  the  mean  (51°.7).  The  meteorological 
data  of  this  important  month  were  as  follows: — Barometer, 
30.123 ;  thermometer,  51°.78,  i,  e.  2°  plus ;  rain-gauge,  2.095 
inches*  The  prevailing  winds,  south  to  west,  about  8  days ;  north- 
east, 7  days;  east'  to  south,  12  days;  variable  or  calm,  3  days; 
dry  days,  20;  and  14  more  or  less  rainy.  The  agricultural  re- 
sults were  very  important.  The  fine  warm  rains  produced  great 
verdure  of  the  meadows  and  pastures ;  the  root  crops  increased 
rapidly  in  bulk,  the  mangel-wurzel  particularly ;  the  land  became 
in  fine  working  condition  for  ploughing  and  sowing  the  wheat, 
which  was  evident  from  the  germination  and  growth  of  the  plant. 
Tbe  promise  thus  given  was  most  satisfactory. 

November. — .This  11th  month  of  the  year  demands  strict  and 
xninuto  attentioni  on  account  of  the  peculiar  arrangements  of 
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its  xneteorolqgy.  It  admits  of  tfaree  periods,  wbibli  arrange  &em- 
selves  in  the  order  wherein  they  ocoorredi  The  firt^  tnclodeB  8 
days  of  fine  weather,  comparable  with  that  of  October— *and  more 
remai^ably  do,  as  the  high  ran^e  of  the  barometer  snffered  little 
depreanon  below  30  inches  daring  24  conseoattTO  ^aya;  thatk, 
from  the  Idth  of  October  to  the  8th  of  November,  both  inckisive. 
On  the  25tb  of  the  former  month  the  mercury  stood  at  80*48,  and 
on  the  7th  of  the  latter  at  30.53,  an  altitude  which  I  have  rarely 
observed  in  Croydon*  The  winds  varied  between  north*weat,ea8t 
by  north,  and  south-east..  The  first  rain  of  November  fell  on  the 
afternoon  of  the  8th. 

The  temperature  was  warm  during  the  4  early  days  (nearly  4"" 
daily  in  excess),  but  it  was  greatly  reduced  by  the  north-east  wind 
of  the  5th, 

Second  Period.-^The  cold  increased,  and  there  were  repeated 
frosts  between  the  6th  and  18th,  the  night-thermometer  marking 
32°.28,  and  once  27*',  each  succeeded  by  rain  after  rime  o%  th 
herbage.  The  direciion  of  the  winds,  aiKl  the  fluotoatiotis  of  tfce 
barometer,  appeared  to  have  no  influence  upon  the  weather,  for 
the  westerly  breezes  produced  no  warmth;  nor  did  the  steady  rise 
of  the  tnercury  (from  29.66  on  the  12th  to  30.26  on  the  22^)  ob- 
viate the  rain  which  fell  on  alternate  days  and  nights.  Thus  the 
gauge  measured  0.567  thousandths  between  the  12tb  and  22d. 
This  period  virtually  extends  to  the  19th,  when  warm  temrp^rA- 
ture  again  returned,  and  continued  till  the  24th  indnsive,  the^ind 
being  westerly  by  north  or  south. 

2%ire2,  or  Winterly  Period^  comprises  the  6  remaining  days.  The 
mercury  fell  from  30.03  to  29.69,  and  the  night  self-regulating 
thermometer  from  Br  on  the  25th  ta  SS''  oa  the  30th,  with  thick 
ice. 

Atmospheric  JPhenomena* — Hasse  and  fogs  werex>f  frequent  oc- 
currence, and  even  when  the  sun  shone  out,  dense  smoky  vetpmt^ 
blending  with  cloudj  masses,  obscured  his  splendour.  Persons 
who  retrace  similar  circumstances — as,  for  instance,  the  commence- 
ment of  winter  in  1814 — were  inclined  to  regard  the  dry  hazes 
of  this  November  as  premonitions  of  an  approaching  severe  win- 
ter ;  and  in  truth  the  frosts  were  early  and  severe.  On  many  oc- 
casions the  sun  set  as  a  fiery  globe,  and  the  Western  horizon  was 
then  lighted  up  with  a  splendour  of  rich  orange  which  admits 
of  no  adequate  description.  The  three  last  days  of  the  month  were 
fine  and  dry,  and  the  30th  evening,  after  the  keenest  frost  of  the 
season  (at  23°),  the  south-west  horizon  was  peculiarlv  glowing. 

Referring  to  meteoric  averages,  my  tables  report  the  barometric 
readings  at  30.005 ;  those  of  the  thermometer,  39°.05.  The  wind 
at  south-west  7  days;  north-west,  17  days;  north  and  north-east, 
3 ;  south  and  south-east,  4  days.  Total  fall  of  rain  and  snow- 
water, 1.152. 
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-     .l}606iniJt^.*-^Tbe/\F€iathcHr- of  tlir  twelfth  mbntfa  is  cfaaraetorasd 
'  by  series  of  antagonistic  pbenomena^  wbieh  I  describe  almogt  as 
they  ooeurced. 

The  FiTT^  Period  eomprtsea  the  foar  early  daya    The  barometer 
fiactoated. between  29.85  and  29.96.    Tbe  air  was  frosty,  the, 
wind  north-west,  west,  east  by  north,  and  sonth^west    The  sun 
shone  out  cnq  lat  and  2d ;  a  little  snow,  followed  by  rain  =  0.22 
cents,  fell  oo  the  3d,  and  this  fluctuation  introduced 

The^  Second  or  W€i  Ariod^  which  oomprified  the  5th  and  IStli 
days*  The  change  commenced  with  a  gentle  south-westerly  cur- 
rent, which  became  excessively  violent  on  the  6th,  tbe  mean  tem- 
peratujre  having  inci-eased  IS"".  The  wind  remained  forcible  till 
tbe  8th,  bringing  much  rain,  in  tbe  nights.  The  7th  was  fine, 
but  the  remaining  5  days  were  extremely  showery,  and  during  that 
short  time  I  gau^sd  1.423  inchee  of  rain.  Tbe  barometer  marked 
29.64  at  8  ajm.  of  the  5th,  and  it  dedined  to  28.94  at  the  same  hour 
of  the  13tb.  The  temperature  was  always  in  excess,  if  we  assume 
40""  as-tbe  xxiean  of  the  period.  On  the  7tn  my  table  gives  55<'.3,  and 
£4"  pllift  mi  tbe  Stb  and  9th.  On  the  14th  day  the  excess  was  re- 
daced  to  2°,  hot  the  wind  had  veered  to  north-*west  and  north ;  and 

The  Third  Period  was  introduced*  The  night  of  tbe  Idth  was 
irosty,  and  my  spirit-thermometer  marked  26""  on  the  16th,  and 
25""  on  the  17th.  A  great  change  commenced  on  the  18th^  and 
the  temperature  became  plus,  and  so  remained  till  tbe  23d,  when 
frosts  again  set  in,  and  continued  till  the  evening  of  tbe  29tb. 
Tbe  lowest  degree  of  the  winter  here  was  18"*  Fabr.  on  tbe  28th 
jsiomixigL  SineO'  that  day  the  weather  has  been  fine  and  balmy, 
the  thermometer  at  10  P.H.  of  tbe  31st  being  read  at  47"". 

To  wind  up  the  meteorological  data  of  December  I  quote  the 
barometer  at  29.765  inches,  the  thermometric  mean  as  41M75,  and 
the  rain  2.171  inches*  The  total  amount  of  the  year's  ramfall 
is  23.945  inches  by  my  square  gauge. 


^.K    ., 
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Katubk^s  znany^Ieaved  book  is  open  to  all  Iier  cl[iljd];eii«  and  In 
greater  or  in  less  degree  we  all  enioy  h^er  teacbmg.  A  child, 
a  peasant}  or  a  philosopher^  each  fuids  something  tp  interest  him 
in  the  gambols  of  animals,  the  flight  of  birds, /the^ftwariaing 
hosts  of  insects;  the  growth  of  trees^  plants,  and  herbs;  the  pro- 
perties ^f  the  air,  the  fantastic  pageantry  of  the  shifting  douda, 
the  lightning's  flash,  and  the  thunder*a  roan 

It  must  be  so ;  we  cannot  shut  our  eyes  to  tlie  beauty  and  the 
beneficence  by  which  we  are  surrounded.  Although  we  remember 
it  not,  our  young  souls  were  filled  with  wonder  wneii  first  we  saw 
the  moon  walking  in  her  brightness ;  and  so  willing  are  we  to 
make  the  acquaintance  of  any  living  thing,  that  childhood  has  no 
dearer  joy  than  to  be  the  possessor  of  some  favourite  beast  or  bird. 
This  instinctive  love  of  natural  objects^  of  which  we  know  not  the 
yalue  or  the  use,  does  not  always  grow  with  our  growth,  and 
develop  itself  in  the  tastes  and  pursuits  of  the  scientific  naturalist. 
Our  education  may  be,  and  too  often  is,  neglected.  We  receive 
instruction  only  from  the  printed  book  instead  of  from  "  the  infinite 
book  of  Nature's  secrecy,"'  which  has  charms  for  all,  because  its 
letters  are  not  inky  symbols,  the  meaning  of  which  we  painfully 
acquire,  but  the  sparkling  stars,  the  towering  hills,  and  the  heaving 
waves  of  the  sea.  Of  late  the  popular  mind  in  this  country  has 
become  much  more  alive  to  the  charming  occupation  to  be  found 
in  the  study  of  natural  history.  Philosophers  proclaim  that  we 
cannot  know  ourselves,  and  be  intelligently  aware  of  our  pre-emi- 
nence above  all  earthly  creatures,  unless  we  compare  their  material 
organisation  with  our  own,  and  their  um^easoning  instincts  with  the 
capabilities  of  our  higher  intelligence.  Nor  is  the  public  reluctant 
to  listen  to  such  philosophy.  Witness  the  interest  taken  in  the 
ontological  speculations  of  Professor  Owen,  when  unfolding  arche- 
typal forms,  and  finding  the  rudimentary  idea  of  our  wondrously 
compacted  frame  in  the  backbone  of  a  primeval  fish.  Our  utili* 
tarian  politicians,  moreover,  by  the  introduction  of  natural  history 
into  the  examination  of  aspirants  to  the  civil  service  in  India,  have 
at  last  publicly  confessed,  that  not  to  be  acquainted  with  the  pro- 
perties of  material  objects  and  with  the  habits  of  living  creatures, 
IS  to  deprive  ourselves  of  the  benefit  resulting  from  that  subser- 
viency to  our  purposes  with  which  they  have  been  created,  as  well 
as  expose  ourselves  to  the  injuries  which  many  of  them  are  capable 
of  inflicting.  We  cannot  afford  to  be  ignorant  of  the  ways  and 
doings  of  any  of  God's  creatures.  They  may  feed  us,  clothe  us, 
work  for  us,  but  they  can  also  torment,  terrify,  and  kill  us ;  ravage 
our  choicest  substance,  and  ruin  our  costliest  labours.  A  tiny  insect 
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may  blast  our  fields^  or  riddle  like  a  sieve  the  proudest  of  those 
floating  citadels  whicJii  guard  our  sea-girt  isle, 

A  maritime  people  is  peculiarly  interested  in  the  natural  history 
of  the  ocean  and  its  innabitants,  and  of  those  great  rivers  and 
lakes  which  are  the  highways  of  commerce.  Dryden  insists  that 
for  the  idea  of  a  ship  we  are  indebted  to  the  form  of  a  fish  ;  and 
the  sagacious  Paley  is  confident  that  plate-armour  was  suggested 
by  the  lobster's  tail. 

Our  interest  in  fishes  is  determined  by  our  position.  Great 
Britain  and  Ireland  have  a  coast-line  of  more  than  -dOOO  miles ; 
and  of  the  more  than  8000  fishes  described  by  naturalists  253 
inhabit  the  fresh  waters  of  Britain  and  the  surrounding  seas» 
Our  shores  abound  with  those  kinds  of  fish  which  exist  in  the 
largest  numbers,  and  yield  a  supply  of  the  most  grateful  food. 
Our  fisheries  are  an  important  branch  of  national  industry,  and 
add  largely  to  our  national  wealth ;  so  that  a  serious  diminution  in 
their  produce  would  affect  the  comfort  of  all,  and  be  ruinous  to 
multitudes  of  our  people.  But  while  we  have  such  special  reasons 
for  investigating  the  natural  history  of  fishes,  manifold  are  the 
difficulties  m  the  way  of  attaining  the  knowledge  which  we  seek. 
Dwelling  in  the  depths  of  the  ocean,  or  shunning  observation  In 
their  favourite  haunts  in  lakes  and  rivers,  they  perform,  unseen  for 
the  most  part,  the  functions  of  their  being,  so  that  there  may  be 
numerous  species  whose  very  forms  are  yet  unknown.  Our  philo- 
sophers, moreover,  as  Goldsmith  complained  long  ago,  instead  of 
studying  the  nature  of  fishes,  have  too  often  "employed  them- 
selves only  in  increasing  their  catalogues,  from  wbich  all  that 
results  is  but  an  additional  tax  on  our  memory.'^  The  amount  of 
philosophic  ignorance  regarding  the  generation  of  fishes  is 
curiously  illustrated  by  the  fanciful  notions  which  have  prevailed 
as  to  that  of  eels.  Aristotle  believed  that  they  sprang  from 
mud  ;  Pliny  maintained  that  they  were  propagated  by  fragments 
separated  from  their  bodies  by  rubbing  agamst  rocks.  Helmont 
asserted  that  they  came  from  May-dew,  and  gives  this  whimsical 
recipe  for  their  production :  "  Cut  up  two  turves,  covered  with 
May-dew,  and  lay  one  upon  the  other,  the  grassy  sides  inwards, 
and  thus  es^ose  them  to  the  heat  of  the  sun :  in  a  few  hours  there 
will  be  sprung  from  them  an  infinite  quantity  of  eels  !"  Horse- 
hair from  a  stallion's  tail,  and  placed  in  water,  used  to  be  con- 
sidered an  unfailing  source  for  a  supply  of  young  eels  ; — a  fancy 
which  lingered  till  the  days  of  our  youth,  for  we  remember  trying 
the  experiment,  and  with  the  most  encouraging  prospect  of  success, 
as  we  verily  believed,  when  the  horse-hair  in  the  water  really  did 
begin  to  move ! 

While  philosophers  have  thus  imposed  for  a  time  on  public 
credulity,  the  general  ignorance  regarding  fishes  has  been  greatly 
maintained  by  the  prejudices  of  fishermen,  and  the  incapacity  of 

JOUSNAL— MABCH  1857.  2  X 


so-called.  *f  p^rattical  men  V  to  ^b*erye.  a^cuj^ately .  toi  JrwCami^  joBtiy 
on  mattersi  T^itk  which  they,  we.  oonveraaat. .  JPcoi»  *be  report  of 
a  parliamentary  qoonmittee  we  lewn  UAait  ja^tack^mittt  tof  Terytex* 
t'ensive  fishings  actually  mistook  the  tapa-worm  {a  miscihiflymis 
parasite  infesting  certain  postions,  of .  the  intestinal  'tili^e  of  tfas 
salmon)  for  the  food  of  the.salnjon.  Another  '^pyaotic^ ^man^' 
declares  that  the  digestion .  of  this  £4^  is  .so  raida^.thftt  f^  finoor 
water  could  not  consume  quicker.^' ;  •      -  •      ..■...•  -r  * 

Of  the  ahility  .of  a  fishmonger  to  edify  the*  pnblie  as  t^  the  habits 
of  the  creatures  which  he  is  daily  handling,  we  laiielv  fell  in  with 
an  amusing  instance^  An  ancient  dealer  in  fish^  either  a<  wag  or 
an  tVworamu^,' gravely  informed  the  writer  af  "  A  Morning  Viattt© 
Bilhngsgate/' recently  published  in  The  Leisure  JBour^Hmm- 
torious  produetion  of  the  Iiondon  Tract  Society,  ^^  that 'salmon-fry 
are  developed  from  the  egg  in  forty*eight  hours,  during  which 
time  the  breeding-bed  is  anxiously,  watched  b^  the  pareot  fisli^ 
which,  immediately  on ,  the  appearance  of  tbevr  youngi*  conduct 
tliem  to  the  ocean  \^ith  the  tenderest  care!",  •This^iti«eetiisvas 
the  Lojndon  £shmoj^er'a  version  o£  the  now  exploded. notkm  that 
s^Tmon-fry  beoome  smolts  in.  abQi;it  three  or  four,  weehs  after  bktb, 
and' migrate  to  the  sea.  .        ;.     -    -  J  _  -  ^ 

It  must  be  owned^  however,  that  the  difficnlty  attendant  cci-^H 
ichthyological  researches  is  increased,  in  the  caae  of  tbe^almon)  by 
its  characteristic  habit  of  annually  migrating*  from  its  native  river 
to  the  rich  feeding-grounds  of.  the  ocean*  In  writing  the  life,  of  a 
salmon  we  may  almost  be.  said  to  write -two  biograpbies;n  so  dif* 
ferent  in  babi^  and  appearaacQ  is  the  salmon. at  sea  from  the 
salmon  in  the  river.  In  the  former  he  feeds  like  a  glutton,  in  the 
latter  he  is  so  abstinent  that  food  is  hardly  ever  found  in  his  stomach. 
With  its  ocean  haunts  and  modeS' of  living  we  are  still  most 
imperfectly  acquainted ;  but  recent  4iiscoveries  and  observations 
liave  removed  the  mystery  heretofore  resting  on  itS'.river  life,  a&d 
enabled  us  to  watch  the  singulao:  proces9  of  its  geners(tioii,  from 
the  extrusion  of  the.e^g  fromats  parent's, body  until  th^  little  firit 
assumes  the  characteriBtic  signs  of  the  salmon,  and  takes  itsfirtd 
departure  to  the  itea,  soon  to  return  astonishingly  grown^  and 
become  a  coveted  article  of  hiwnan  food.         -    •  ^         •,   . 

\0n  account  of  its  vaine— for  Franklin  truly  described  it' as  f<« 
bit  of  silver  puUe^  out. of  the  water" — imb  well  as-beoauAs  4f -ifei 
most  interesting  habits,  we  sh^ll  give^  owreaden  a  briel^ketebiof. 
its  history^  aaid  bring  under  tl^^.npti^  ^QEtai&.iQ>p4Nirtant.^ei>^ 

Eprimentsi  m  pascufiilture  resorted, to, .iii.w«  tbinki,  tWweUtfomded 
ope  that  iiboy  Will  nitunately  ,1^  to  a  vitst  inj(»:0aser  in  the 

numbers  of. the  ]kipg  of  fresb-wflrter. fif bias,.  .  ,      .     •   i  ,r  j. 

'  Although  capaHei.pf  .living,  i^  the  .eeaj  ftpdtimpell^^to  resoril 
thUher  once  a-y ear,. ^e. salmon,  i^.to  be  regarded  awafre^iifatar' 
fish...  It  is  borp  mfl^jTjiywjliwhvA  ijb J»v»#,A^  aM»oJQPi»  (rf^^i 


afew  weekr^iA-lfte  6<:J^ri,  fihoitf Vhence,  invifforatedt^ and  feadyToi' 
thd-propaj^ott'  of  its  *(pefeied/?t  rfettirns  to  its  tiattve  river  \eith  a 
certahi^  ^teh^  htw  been  long  thoVn  and  admired.  Bence,  wtef) 
J^nes'I.  bf  Engknd  meditated  a  return  to  his  native  Scotland^ 
we  find  hirti  stating  that  hfe  was  **  drawn  thereunto  hj  a  maist 
8aainon4ik^  affectioni"^  Looking,  thien,  upon,  the/^almon  as  a 
river  fidh,'let  qs  begiti  otit  account  of  its  habits  with  a  description 
of  its  proceedings  at  the  time  and  place  of  pairing. 

•  Salmott  pt-eifer  a  rather  cold  diniate,  resorting  \6  the  streams 
when  little  above  the  freezing  point;  and  tlie  temperature  m  whicli 
they  appear  tb  thrive. best  is  from  40**  to  52**  Fahr.  Their  fav-; 
odrite  locality  in  Europe  may  be  reckoned  from  the  Moselle  t4 
the  arctic  circle.  The  spawning  season  varies  somewhat  through-^ 
otrt  this  extensive  region, -but  in  the  salmon  rivers  of  this  country^ 
the  variation  is  inconsiderable.  It  is  believed  that  spawning  occurs^ 
in  a  few  instances,  in  almost  every  month  of  the  year;  but  the  time 
for  this  interesting  operation  is  chiefly  in  the  months  of  November 
and  Decembei*.  Genetiilly  speaking,  however,  the  fish  are  so  far^ 
advanced  in  pregnincj^  as  to  be  ttnfit  foi^  human  food. by  the  end' 
of  September.  In  the  months  above  mentioned  the  salmon  are 
in  pairs,  and  having  selected  a  stream  with  a  graVelly  bottom,  the 
operation  of  spawning  may  be  witnessed  during  the  four,  five^  to 
ten  days  required  for  its  completion — owing  to  tne  ova  not  being* 
ready  for  extrusion  all  at  the  same  time,  or  in  conseauence  of  the 
fish  being  scared  and  interrupted  in  their  labours.  Mr  Shaw  and 
others  have  maintained  that  the  male  takes  no  part  m  the  toil  of 
forming  the  spawning-bed.  **  Ephemera"  tod  Mr  Young,  in 
their  conjunct  and  very  valuable  work,  The  Book  of  the  Salmon^ 
deboance  all  such  as  "  feather-bed  naturalists."  Having  a  wliole.-, 
some  dread  6(  such  an  imputationj  especially  from  one  like 
**^^  Ephemera,*,  '*  the  dictator  to  the  sporting  world  who  swear  by 
Sells  Life  in  London^  we,  with  all  hutnility,  receive  the  account 
given  by  hiwi  and  Mr  Young  of  the  manner  in  which  salmdn* 
gratify  their  philoprogenitiveness  t  *'  A  salnion-bed  is  constructed 
thus :  the  fish  having  paired,  chosen  their  ground  for  bed-making; 
abd  being  ready  to  lay  in,  they  drop  dowh  the  stream  a  little,  and 
then  returning  with  velocity  towards  the  snot  selected,  they  dart 
their  heads  into  tlie  grivel,  burrowing  \^itn  their  snouts  into  it- 
This  burrowing  action,  tissisted  by  the  power  of  the  fins,  is  per- 
formed with  great  force,  and,  the  water's  current  aiding,  the  uppcr^. 
part  or'r6<rfof  the  ekca:vtftion  is  rethoved:  *  The  burrowing  process 
i^N)Mtinued  eintil  a  first  west  is  dog  efufficiently  capacious  for  a  firsts 
de^sition  isi  eva.  l^eh  the  female  enters  thi$r  first  hollowed  link 
of  the  bed,  and  deposits  thereifi  a  portion  of  her  ova.  ^Iiat  done, 
she  retires 'down  etreatejfcnd  tlie  male  iiistat^tTy  takes  her  plajce,^ 
aw4'-pofffing,-by  ^criiissiot*,  ^  certafe^'^antity  of  feiilt  ovqr  fl^ 
dejbeeited  ^a^bafpfegnktc^'fhei]^.  "After  iffiisf/the^H  cdmmence  a 


it  18  V€lfr€?8h^^  and  then  with  renovufted  powerifr^yaijteiWi  kbooA,* 
rtliei/'hig  tttthe'Bame  tiMe  lis  paTteer/'^    '      -     »     >  -'  "-     ■  ' 

*^h\»  ax^coudt  of  the  ndd^tiAer  itf  Whitih^  the^  ova  <»f  8glm<m  v^ 
fecuttdaJted  ifi*  iit>  ionht  tlie  irtte  irtie;  to^  yetifcfe^iiefeete^f  tcT 
ri&titfethe  ^p^ulmlohB  tttt^  ox^ofme&ts  of  oe^tain  fe^d^o^  wi^iUrs, 
^\m  tdMiitaiA  that  the  ova  «lr6  it^pfogbated  whiie^wicbitt-'fliB  iyody 
6f'  tht  femile  Balmon,  arid  by  actual  copuiatioii  w hh  ■  ri*6'  nrfale. 
M.  Boiinel'the^^QeDevese  philoiophev,  wrkltigih  ITSl,  -  wifile 
lobdeiiUy  eonlfes^lrig  that  Ve  kiHG^vv  rery  littie  aboi(t  Ih^  unours  ot 
fishes/ positively  declares,  "'  Le  inile  et  la  feaielld 'Aont  •  pH5v^& 
des  pftVti^s  propres ' it  la  copulatloii.  *'  *  Mr  T.  T-  Stoddai^^  hew- 
Over, 'ail  entha&ia$tic  angler,  aad  a  very  amnsing'  writet^ '  hnoirs 
more  fibout  the  eonjogal  rites  of  fished,  and  roimdly^nssbrta  that 
aalitioh  are  provided  with  eopiilative  orgatvd,  which  Aey  uadeniaMf 
vbe,  he  thinks.  *^  I  hold  it,"  say^  be,  ^^  to  be  a  pillpahte  anomaiy 
that  nb  'direet^ftbi;'  of  fcoilioti  should  ^beeonsidei^efl  »t6  take  place 
betwixt 'thif'itiilter'^andspawner,  and-^M^  lotig 'previottd  to  the 
cffusioh  of  the  6pk:"f  Knowing  Mr  8toddai>t  to  be  \^  poet,  we 
should  have  taketi  the  liberty  ofpasising  by  such  a  spedixneti  of  his 
imaginative  faculty ;  but  when  Dr  Bobertson  <tf  Bankdkd  professes 
to  have  demoristmted,  by  carefial  experiment,  tl>at  tlie^^Mm^f  tr^ut 
at^  impregnated  previous  to  ex^^lusion)  We  feel  boutid  to  attettd  to 
the  theory  ofour  poetical  angler.  It  is  contradicted  by  the  r^Jrted 
experitneut»  at  Messrs  Shaw  and  Young,  tai  still  more  liscently 
by  those  of  Dr  Davy,  as  commumeated  to  the  Eoyal  Society  of 
£diriburgh.  AH  these  careful  observers  declare  that  not  the 
Slightest  fiigtt  of  vitality  could*  they  ever  perceiverin  th^  orra  ot 
salmon  or  of  t i^otrt,  unless  previoubly  impregnated  by  co;itaet  with 
the  milt.  As  to  the  i<»aptitnde  of  the  organs  of  salmon  for  ooition, 
Di'  Davy's  anatoinical  reasoning  is  conclusive.     '  ^     -i      «.  , 

■  Dr  Davy  also  poiirts  out  the  probable  source  of  Dr  Robertsto's 
mistake,  when  he  fancied  that  he  bad  succeeded  in<  hatching  trout 
from  ova  not  ithpi^egnated  by  milt*  ^^The  box  containiiig  theid 
was  placed  in  a  stream.  What  is  more  likely  than*  that  thiey  migiiC 
have  been  ibpregn'ated^-BO'  indtided,  but  not  ineula^ed^^by  Uie 
^e^matic  granules,  the  spermatozoa  of  milt  shed  by  sbme  fish  'iii 
the  adjoining  water?  The  difftiSibility  of  these  living  gratiuiesM:^ 
not  the  least  remarkable  of  their  gualities^-^seems  to  ^'favoiurable 
to' this  conclusion/'  -  .    . 

*-'In  confirttiatJott  of  Dr  Davy's'  supposition  that-  thd  o^^^f  the 
t^out  deposited  'in' the  istmam  were  accidentally  in^egnat^dby 
floatmg  particles  of  spermatic  fintd)  we  recall  the  singular  expert^ 
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TiM^fc  of  8p«lI^Mani  m  attifimlly  fbo«t(diitiog  %h^  <wa  of  tw^^. 

Ijrtfinei.nfi^eiwaa  QOOQgh  to.reudei!  thorn  prolific.    ;UntiI|.li«fev 
forevtb^  o(Va  oC  trout,  or  si^lmoot  are  fertilidoo  under  carcumdtancjB^i 
rendering  the  access  of  the  «maUe9t  por|»>n  of  tbe  male  aperm^ 
impomble^  vra  eaQnoi(  aHach  udportwce  t6  ttie  theory  of  Mr 
Stod4art^onito  tbeu«sati9factory  ^periments  oCDr  Bobertson*  .  . 
.v[rhex>vm.ihen^of  the  aaliaon  being  deposited)  after  impregDattoqi 
iaitlike  man||e^de8oribed^  we. have  oow  to  trace  the  process  of  their. 
Vitifieation..  Of  this  we  are  not  aware  that  we  have  jmj  detailed  and . 
perfeetly  trustworthy  aeeouBt  dntil  the  publication,  iniSid^ofObser* 
vations  o»  the  Natural  History,  of  the.  Salmon^  by  BobertKnoxi] 
F  JLS;B.    While  cheerfuHy  acknowledging  the  great  value  <^f  these. 
ob&eirvationa,jastice  reqaires  us  to  record  that  this  skilful  aoatonnst. 
and  careful  observer  sanctionedy  aed  still  sanctions^  the  mistaken  idea. 
tbat,  w  three  or  four  weeks  after  exclusion  from  the  e^,  the  youngj 
salmon  assumes  the  silvery  aspect  of  the  smolt,  aod  migrates  to 
tfai9.sea4    For  the  rectificatioa:of  this,  until  lately,  general  belief^ 
"Wfi  are  itidebted  not  to  a  nvan  of.  science,  but  to  Mr  Sbaw  pf  Drumh 
kuarig,  forester  to  the  Duke  of  Bueeleuch'..    We  avail  ourseLves: 
of  the  information  first  cornniUnicated  by  him,  and  afterwards  coi^ 
firmed  by  the  experiments  of  Mr  Young  of  Invershlni  manage  of 
the  Duke  of  Sutherland's  salmon  fisheries. 
: .  Tbe  qiaaotity  of  ova  deposited  by  the  salmon,  though  by  not 
nsteaas  ^o  great  as  that  of  many  fishes,  is  nevertheless  very  con^ 
aiderable.    Those  of  a  grilse  of  8  lb  amount  to  about  8000,  while 
those  of  A  ealmon  of  25  lb.  have  been  fonnd  to  be  iBiearly  25,000. 
The  period  during  which   they  remain  under  the  gravel  varies 
with  the  temperature,  of  the  water  in  which  they  are  placed.    Ova 
deposited  in  September,  when  the    temperature  is  high,  will 
produce  fry  in  90  days ;  while  those  deposited  in  ]>ecember  may 
remain  unproductive  till  tbe  140th  day.     In  the  artificial  bVeedr 
ing-ponds  of  France  the  ova  come  to  life  in  60  days,  wherea$  ki 
Perthshire  the  earliest  have  not  appeared  till  120  days*     A  gentle- 
man  at  Perth,  however,  having  deposited  ova  under  a  spring 
flowing  from  a  rock  at  Barnhill,  the  fry  came  into  life,  some  in  50, 
and  others  \n  60  days. 

The  ovtim,  on  its  extrusion  from  the  salmon,  is  of  a  pale  blue 
colour,  and  about  tbe  size  of  a  small  pea.  It  is  composed  of  a 
white  shell  and  light  red  yolk.  On  the  20th  day  after  being  de- 
posited in  the  gravel,  a  very  small  but  brilliant  spot  appears  on 
one  side  of  the  yolk,  and  this  brilliancy  increases  daily  nntil,  on  the 
48th  day,  it  covers  more  than  half  the  yolk,  and  still  continties 
spreading.  Oft  the  48tb  day  the  young  fish  make  their  fira^ 
appearance  in  the  form  of  a  bluish  white  thread  in  tbe  yolk  of  th^ 
egg.  On  the  63d  day  this  formation  is  furnished  at  one  end  with 
two  orery  amall  Wack  spota — the  eyes  of  the, future  8^.  \  After 
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;tbi»  there  18  adeoided  d»ilj^.lBbaiim,.|iiiiU  tJw.  93d  df y>  when  tlu 
.^ejes  are  more  diatiucliy  seea,  wi  iheliead  also  isi.apparaut ;  the 
ved  of  the  yolk  is  drawn  more  clofiely  towairda  the.bditir-ofthe  iiah. 
where  it  13  forraed  into  a  oopical  bag,  one.etnd  of  whidi  13  attaclic^i 
to  the  fish.    Thia  aingular  appendage  i»  better  aeen, op  tbetlOOtl. 
.day,  when  the  mot'iou  of  the  embryo,  and  of.  the  attaobed.lK^g,  tntiy 
be  leisurely  examined,  by  taking  an  .ovtm^^-with  a  little  water, 
.intp  the  hollow  of  the  hand.    The  heat  .of  the  hand,  jrai^tn^  the 
temperature  of  the  water^  causes  immediate  activity  in  the  fish : 
and  the  whole  of  ite  structure  and  rapidly  advancing  changes  naay 
be  daily  watched.     The  restlessness  of  the  little' prisonerft  ill  crease- 
day  by  day  until  the  135th  day,  when  the  whole  spawning-bed  is 
in  lively  commotion,  and  very  many  of  the  fisli,  having  so  far  made 
jheir  escape  as  to  liberate  their  tails*,,  the  bed  resembles  .a  thick 
braird  of  grain.     The  coiled- up  fish  breaks  his  cell  by  his  -eflEbrts 
to  straighten  himself,  the  mpture  being  always  efi*ected.  opposite 
'the  bac^  fin.     The  conical  bag  and  the  head  remain  in  the.  shell  a 
little  longer;  but  the  eiforts  of  the  fish^. aided  by  tb(»;8treaiu,  soon 
effect  a, perfect  liberation,  and  the  n^wly-b.orn  fish  aire  before  us,  ot 
^h^  ajerage  l<?ngth  of  three  quarters  of  aniuclu      ...;      , , 
,    Instead,  of  being  a  handsome  lijttle  creature^  such  as.  we  might 
fancy  an  infant  salmon,  it  has  an  ungainly  tadpole-like  appearance, 
and,  though  rapid,  is  unsteady  in  its  movements,  owing  to  the  dis- 
proportionate size  of  its  h^ftd,  and  of  the  large  hearHhat)ed  bag 
still  attached  to  its  belly.     Finding, itself  vnable  to.  »wii».  while 
jiampered  with  this  appendage,  fully  aquainer  of  an  inch  long,  and 
as  bulky  as. all  the  rest  of  its  body,  the  little;  creature,, "^hen  dis- 
.turbed,  instantly,  darts  under  a  stone,  as.  a  protection  at  once  from 
.the  violence  of  the  stream  and  from  the  voracity  of.  its  enemies. 
We  should  describe  this  piovement  as  a  rapid  wriggle  rather  than 
true  swimming.     It  answers  its  purpose  perfectly,  however,  for  it 
is  out  of  sight  in  a  moment.     This  protuberant  1  bag  is  a  singular 
provision  for  supplying  it  with  food  for  the  first  five  weeks  of  ha 
existence,  during  which  period  it  takes  no  ex,ternal  9pyrishmcnt. 
Its  contents  beiug  consumed,  it  diaappe^sj  ft»4  the  frfnge-like 
fin,  hitherto  surrounding  the  fish,  gradually  vani^heSy.|in4  is  suc- 
ceeded by  the  true  fins  in  thw"  proper  placea     ,  '     •:'  .1  •• 
.  At  the  age  pif  two  Jafion^hs  .the  fry  ar0  distinc^tly  ma^'ked  with 
those  transverse  bars  yhiqh  u$cd  to  be  considf^red  thqf  character- 
istic of  a  4ifi^ont  species  Ojf  fi^hrp-thejiarr,  which,. hwev^r,  by 
the  experiments  of  Mr  Shaw,  is  now  demonstrated  to  h&.  the  young 
of  the  salmon;  or,tq  speak  moire  correctly,  the, littl.e  fi^i  generally 
-termed  parr  1$  now  ahow,p  to.be  the  young  ^almoni. .,,  We  of)ake  this 
correction  .out  of  deference. to.  those  who>  }ike  Di:  JLwqx^  Mt  "T/oung, 
jau4  otbers,  i^iaintain^  tbyit.  there  is,W(h<it..^hey  ;terflftfa  p»j;r*-tn)ut— 
an  adult,  as  they  conceive^  of  th<9  rJyep-trwt.ppQci^^^  ,T|ie -alleged 


rest  ty  tba  fffodaotion  of  «;  femate  m\t\^  irell-developed  roe;     SuiSi 
a  female isi^aid  to  bave  b^en  seen;  ^t,  considering  '^  the  extreme 
raritjrof  suriba  phenotnwwn/' we  Hgree  \rith  Dr  Knox' that  **  It 
woTfld  faa'vi^  ibeen  dieflirable  to  have  preserved  the  specimen,  and 
Biibmittedjittosdentific  mem"-  In  the  mean  time,  all  that  is  known 
about  parr  «ttsfy  be  fbund  recorded  in  an  important  chapter  of  Dr 
Ku<yx's>  recently  published  little  work,  Fish  and  Fishing  m  the 
Loru  OUns  '4jf' ScoiUind,     Personally' we  never  saw,  nor  have  we 
ever  met^^ny  one  who  has  seen  a  female  parr  with  well-developed 
ro^     And  Mr  Ffenneil,  one  of  lihe  inspecting  commissioners  of  the 
Iri^  Board  of  Fisheries,  writing'  to  ns  last  November,  declares 
that  he  hasnqt  been  able  to  procure  each  a  parr,  though  he  has 
been  in  search  of  it  for  year^  and  has  etnployed  others  in  the 
search,  and  offered  a  high  premium  for  the  fish  in  the  desired  con- 
dition. 

Aa  the  distinction  betwixt  the  young  salmon  in  the  parr-ltfce 
state  and  the  soH^alled  tront-parr  is^  not  obvious  to  common  obser- 
vation, the  pvadent  course  is  to  regard  them  as  identical,  and  to 
pFeifter^e-tAem  With  tiie  Utmost  care.  Considering  that  twenty 
vears  have  elapsed  since  Mr  Siiaw  demonstrated  that  what  is  com- 
'm<m)y  called  parr  is  in  truth  a  young  salmon,  it  is  tnarvellons  that 
the  proprietors  of  salmon  rivers  should  so  carefully  watch  over  the 
yeung*  salmon  during  the  two  months  when  they  chiefly  assume 
tbeir  silver  coats,  but  permit  for  leu  months  in  the  year  the  uttre- 
Btricted  staughter  of  parrs,  which,  notwithstanding  the  existefnce  of 
the  very  simitar  parr-trout,  ongnt  assuredly  to  be  considered  as 
the  youftg  of  the  true  salmon.  If  our  national  custom  was  to 
commit  infianticide  without  remorse  or  legal  hindrance,  until  our 
younkers  were  approaching  puberty,  and  if  the  law  were  to  de- 
nounce as  murder  the  slayhig  of  youth  or  maiden  of  about  the 
age  of  fifteen,  we  should  have  a  parallel  to  the  piscatorial  folly 
of  permitting  the  slaughter  of  parr,  but  legislating  stringentlv 
agiunst  the  capture  of  smolts.  i 

A  very  interesting  controversy  is  still  going  on  as  to  the  precise 
time  when  the  patr  assumes  the  silvery  coating  of  the  j<molt,  and 
makes  its  first  migration  to  the  sea.  Mr  Shaw,  we  believe,  is  still 
of  opinion  that  this,  with  a  few  exceptions,  does  not  occur  till  the 
corickisiott  of  the  second  year.  On  this  itnporfaiit  point  be  differs 
with  Mr  Young,  and  also  with  Mr  Ootlieb  Boccius,  Who,  after 
ample  expewence,  speaks  thu»  positively :  "  When  a  sroolt  is  k 
year  oM,  nature  begins  to  cover  it  with  a  second  lammation  under 
the  first-scfales,  and  thus  covers  the  bars.  It  then  shows  a  desire 
to  migmte?  but  tbe  fnigratien  to  the  sea  cannot  take  place  nntfl 
thesefcoiid  fermatida  of  the  scales  has  been  perfected,  by  tneaus  off 
which ^ new*  erfv«elope' Its  bbdy  is- ph)tected  fromf  the  iricteai^d 
deasity  upon  the  removal  -from  fresB  water  to  salt.*  It  has  been 
luUy  aseettained/ that' wlien  fry  Hvithoutth^  second  latnination,  or 


,  Tbe  d^termmalida  of  'the',tif»e/'whe»4th'fe.pwrfww«i^^ 
'f  secood  J^min^ti^b,"  became ia. May >  ISdfii  9.quefltrai>«fi>fM»fit:toal 
ip)pQrtaQce|.demo«dHig  knoiedialle  lDlajtioDj>  At  Chtttidateifeh^  jmL- 
iDoa-lr^  reaped  m  the*  or^diQi^pond  Hi  Steiteoptfieli^tieai^  Perth, 
had  attained  the  age  of  nearly  fifteen  months.  Those  mtorailtd  in 
4bit  gmat  expierifcoeftit  had  tbwefot!»^t6  mfik^'fit)!thdtr^lMu»d9^  &A  to 
wrh^ther. they  ^¥r era  to  b^  dmoia^Qd'  ffom  'ther-poiid^  iB  eonfibitmly 
mth  die  esperimentdpf  Mr  Yi)iu»g^  Or  relmied  for  anothi^  year,  as 
advised  by  Mr  Sha«r«  :  The  late  Mr  Javiea  Wilawi^  the  weU^kaonm 
BatiH-alist,  Mr  Shaw,  along 'wiUiJjord  Mansfieidv  Dr'£$di9iiley'a8d 
ae^veral  otbevs^met  at  StOfraontfield  <»  the  2d  May  1855^  ^^  order 
to  decide  wlia.i  should  be  dooei  \tith  the  inmrlsoAeid  fish*  W«  g^ve 
the  result  in  the  words  jof  Mr  Wilson  t-  '^  The  only  example  of  « 
^molt  exhibited  to  the  nieeting  4hroUgbo«Kl  oar  oarefdl  inquiry -and 
iuvestigation,  was  one  caught  b^  Dr  fisdail^  whib:  ting^uig  inj.the 
lri]ver  Tay;  H&  brought  it  tov^aminedialsely ;  and  when  set^idong;- 
4^0,  the  parr  from4^>p«nd^ft9rgii9ater  fm^  and  flfHH^ftaiHery 
iuatre/inade  lits  differeilce  obvioustto-all.  The  meetiirg  came  to 
Ithe  distinct  and  uaaToidableeooclusion  that  the^  inhabitants- of  the 
pond  were  .etill  wtirr ;  and  Ij<K*d  Mansfield  espeeiaUy,  and  Tery 
properly,  pressed  for  their  being  detained  in  confinement  aaothjer 
year,  for  the  sake  of  a^com^Ota  and  -  conohisiiro  experimotttal 
demonstration  that  these  e^-called  pamr  take  two  year^te  beoome 
amolts.  Their  continued  captivity  wa$  therefore  determiaedfOfi/' 
.  Ttie  holders^  the  biennial  theory  had  thlis-  a  <^ompIeite  itriuoapb. 
It  was  but  pf  short  duration,', however;  for,  iti  a  letter  p«bitriied 
21st  May,  Dr  Esdaile  wrote  thus  :  f^  Ou  the  19th  May^  seventeen 
days  after  Mr  Shaw's  visit,  I  revisited  the»pond  in  company  wttth  a 
number  of  experienced  fiaherfiaeii:and  angkrs,  and  out  df  abbtit  a 
doeen  fish  caught,  by  me  witb-the  fly  there  were  five  unintatttkable 
smolts,  not  to  be  distinguished  from  the  smelts  eaughfc  in  the  ttver 
at  th^same  time*  Many  other  ^moltff  were  also  takeuiwiih  a  very 
imperfect  net^  so  that  there' must  be  many  hiindred8»  tu*  •even  thou- 
flanks  of  exceptions  to  Mr  Shaw V  rule  in  the  pond  already,  tod  as 
the  weather  becomes  warmer,  the  conversion  of itbe  fish  wHl-  doubt- 
less be  proportiouably  increased/'  These  facts  btcOmiiig  ksM>wn, 
the  tacksmen  of.  the  Tay  fisheries  presented  to  the  proprietor^  of 
the  fishings  a  memorial,  in  .wbioli  ,tbey  expiress  it  as  their  ^^  decided 
conviction  that  all  the  young  fry  should,  on  as  early  a. day  as  pes* 
sible^.betumedrout  into  the.  river^' to  join  their  fellowHsrtiolts  »ow  on 
tb^hr  way  to  the  sea.  .  But/'ltlieyirsdi^onably  addedy!'^w&  have 
no  objection  that.^  portion:  of  the*  young  fish  be  retained  inrthe 
ponds  to  test  the  correctness  io£  the  views  of  (boas' who  manitain 
that  they  ought, teneoiaiQ  tWjo;years».it.bQit%  Mrtaosioiid  wish: that 


play/'  ^ 

'Inr<)oinMlUd»^  of  thii'Tbpr^l«»itati6t],  thor^^  iti  tbe^^onld  Were 

pertiitttfd'tofteiiti&rthe  river  on  i4ie  29th  May,  eahs  "beitig'tttkett  fd 

luttrfc  liibdit  1800  by  cutting'  off  the  adtpow  or  (kad  fiti^  for  Ibe  j)tii<* 

p696'bf  feoo^iMitig  them'cAi  their  speedily  anticipated  r^tui^n  froiti 

'th^etwrnU'T'   -  '* .      -  ■?      •  •  -'  ■  .-.•:'■:'*;'• 

*  Tfae^reMt  «hdll  i)e  ri^Iated  ^en  we  have  fiirished  dtir'  Bketch  dff 

thQ'tifid  rof  ftis^hnon.  iTheirprogrew  to  the*  sea '^as^- It  innay  be 

preMtnedy  notf  unlike  tJiAt  of  k  iiiiig^atMn  thiiddedmbed  %y  Mt 

Shavr^' ftom  personal  ()4)serTaiioii':  ^ They  passed "doWn  the-r^i^ 

m  BmalH  fkbriy  gt-oaps  m*'  sb^als  6f  from  forty  to  feiiictT^and'tipi^ 

wards^  their  rater  iof  pirogt^sfiioh  being  hh6tt  t#o  miles'ftn  hoti^. 

The  oau'tioii  w&teh  they  exet^cised  iti  descenditig  the  lipids  they 

tDet  witirm  the  course  of  their  joHrittiy  was  very  amusing;    They 

no  sooner  came  within  the  influent  of  My  rapid  current  tbari  th^;^ 

ifi'an  instant  turned  their  beads  up  the  streatn^  at)d  w^uld  ietgam 

and  agliin  permit  themselves  to  be  carried  to  th^  vety  briiik,  anfl 

US  often^rerresft  iipwanis.  till 'at  length  one  or  two  boMer  than  th^ 

otbera  permitted  tlieinselWs  to  be  carried  dvi^r  the^  cfirrroTft,  wheA 

the  dnttreflook  disapp^red;  'and 'thenj assoona^'thcrf  had itia^h^A 

eompairatiy^ly  still  water,  tdb^ey  again  turned  their  heads  tbWatdli 

tWseiu"  -  '  • 

\Arrived^  the  ocean,  they  find  that  th^  Power  which  led  them 
thither  bas-madeaf  bounteous  provision  for  their  w'ants  in  the  eggs 
of  Tartoos  species  of  echin^dermata.  together  with  the  smaller  cms- 
tAceai."  'R^ummg  to  the  river  in  sis  or  eight  weeks,  their  increase 
in  siaewf  proved  to  be  astonishing.  To  Dr  Esdaile  we  are  indebted 
for  t^e  following  inlJersstin^' memorandum,  denionstraiing  this  in 
the  most' satisfactory  manner:*^  j    -      '  » 

^^No.  1  is  a  young  Salmon,  15  months  old,  fVom  the  artificial 
breedingvbeds  and  rearing-^pond  at  Stormontfield,  killisd  29tb  May 
1855;  length,  5  inches  y  circumference  over  dorsal  fin,  2  inches'* 
weighty  I  «n^  ounce.  No.  '2  is  a  fish  of  the  same  age,  dismiss^ 
from  the' rearing-pond  on  the  same  day,  after  hitving  th^  dead.fih 
cmtoC  Tt 'was  taken  by  the  net  three  miles  below  Perth  on  the  t9th 
July,  having  beto  absent  51  days:  length,  24|  inches;  circum* 
fereoeci  orerdontol  fin,  12^  inches;  weight,  5^  lb/'  '     '  ]' 

'  Nett  season  this  weight  will  be  doubled  ;  bort  being  ignoriant  6( 
tb^  extreme  iimits  of  the  natural  life  of  the  salmon,  we  know  not 
bow  long  ibis  increase  may  contmue.  The  age  ola  fish  has  hither^ 
to  been-  difficult  to  ascertain^  bqt  Mr  Bocoius  aasefts  that  by 
nyeaiis'of 'the  niieroscope  he  has  discovered  that  the  laminations 
of  tlie  scale 'are  readily  detected;  iindlbat  these  d^ndte  the  ag^ 
diO'Same  ai'tbe  rings  on  an  oyster  shell:  This  seems  to  be  ah 
oldiJidea}  for  we  fia^  Mr  Srasor,   in'  his  natural  history  of  the 


f. 


^Impo,  referring  to.Buffoib  ^  ^^^eKanukiiQgitlifi  6ealesiio£  a  :darp 
fprthe  purpose  of  f^9cortai;nmg  hia  age^.^^  finding  .faim  to*  be 
io  less  tnai^  10Qy^ara<>ld."  .  '     .  -   .   u>} 

Salmon,  ^owev€ir,  bayetheir  trojaUes,  and  wliild  rei^^Iltfig'ia  tbe 
abun^apce  of ,  tl^air  sear(i.uartjQ(9s  make  dainty  famitothe  ^nimble 
porpoise  andthe  voracLouAJ^aL  While  dwelling  iel  tbe-sea^  tbey*  are 
also  e;^posed  to  the  mixior  miseryof  attaoks  bj  tJia^parasitio  insect 
popularly  knpwn.  aa,  t\m  fiearlo^»e*  They  thu»  ^nd  that  getting 
'at  is  not  a  sufScieut  compensation  foe  being  daily  frightened. and 
tormented ;  and,  we  presumQ,  this  sad  experienoe  helps  their  ia- 
stinckive  impulse  to  return  to  their  nativi^  river*.  Their  iiuraviable 
return  to  their  native  streamy  is  ahundaotly.iiutheniticated;  tlie 
£sh  of.eaicb  river  have  ^so.eoch  distinguishmg  charajcteristics 
t^at  experienced  ojbservers  will  .at  once  say^  for  exaibple,  ^'  ThjcU 
is  a  Tay  fish»  .wiiiJe  thi$  i»  frpm  thelsla^"  A  fi8h;pr0duoed<  in  'the 
Isla  will  come  up  the  Tay,  passing  m  i4»  oourse  ;the  Erne  and 
the  Almond,  s^d  in  the  Isla.  

**  Repeats  the  stoTj  oflier  birth.*'     '    ^  '"     "  V        '     - 

^£Vy  mori^}  U  produced  in  some  of  ^the.  strums  falling  into  L^h 
"J^'iiy^  i(  will  pas^  we  kiiow  not  how  many  amall  rivers,  and  through 
the  loch  into  the  particular  stream  for  which  it  seeks. 

When  Ovid  (L  De  Ponto)  thus  monms  the  exile's  fat^)  he  was 
in  truth  describing  salmon-r  <  ' 

"  Nescio  gua  natale  solum  dulc^ine  CYUictos  •--.;] 

Ducit,  et  immemores  non  sinit  esse  8ui."  ' 

,         ...  ...  .     -  --.■./•  ..t  _.  I 

Knowing  that  a  single  salmon,  produces,  it- may  b^,  t^enty-^ve 
thousand  ova,  $nd'  that>  accoi'ding  to  a  very  i^iioderate  coniiputation^ 
one  hundred: million  are  annually  deposited  in  ithe  Tay,  we  areiapt 
to  be  surprised  !at  tlie  complaints  aato  thedecveaseof  salmon,  not 
in  this  country  only,-  bat  also  in  Norway,  H<^and,  and  the  United 
States  of  Amerioa.,  But.  our /surprise  disappears  when  inforteed 
tb^t  t^e  salmoa  Annually  oaptnred;  in  the  Tay  are  ^isone  to  a  thou* 
sand  of  the  deposited  ova*  It  is  scarcely  within*  the  power  of 
homao,  ingenuijty  sensibly  to  diminish  the  finny  tribes  inhabiting 
thsO  sea*.    Aild.yet.the  whiale*-^  ..   <  >  •    ■  i'  '   ' 

.  ,    _;     ,  '      J        !      '     .  •  .    ■  ■  <'  •      .:    1.  •  1'     •       '  /      r..:i'v'     ± 

**  Levia^hai),  whi^h  God  of  nU  Hfs  woika ,  ^      ;i  .  :  . 

Created  hoges^  that  swim  ^he  ocean  stream**'  — 

has  by  m.an's  ineessaat  porsuit "been  driven  so  iar:w^ithin*there*- 
gioDs  of  "  thick-rihbed  ice/'  that  whala-oil,  tor  the  great  jdy  of 'gas- 
companies,  is  annually  becoming  dearer;  and' ere  long  wiale^me 
may  ht  so.oostljr  tbat\  in  answer  to  the^  qoestlou;  ^*  What'fir'the  bse 
of  whalebone?''  we  may  never  again  receive,  from  a  boy  Jin  a 
Scottish  parochial  s(jhool,  the  reai^  reply^.'^'Our m^i^ii^j  put  it 
in  tlieir 'breasts."       i  .\  ^... .  l-i    :'•-•  jj  -.-a'.'i  .«  ./. n  ^•.'•■- «  v-.-'^  ^^  -  •-I'-Tii 


Sut  afiahiAltemcitely  dwelKng  ttf  the  ocean  aad  the  rirer  ts  so 
muoh  withiatbe  reach  of  hmriaii  deetrtictiveness  as  to  require  arti- 
ficial protection.  We  therefore  look  with'  interest  and  hope  Oh 
the  'proceedings  of  those  -who,  in  Oermany,  Sw^eden,  England, 
Pranoe,  Ireland,  and  Scotland,  are  engaged  in  what,  absurdly 
eooagh,  is  termed  the  artificial  propoffation  of  the  salmon.  Thm 
absurdiiy  ia  aposingly  seen  on  the  title-page  of  Mr  Hamsbottom's 
interesting  pamphlet,  which  exhibits  **  a  specimen  of  a  young 
salmon  taken  from  those  sent  to  the  Dublin  Exhibition,  and  pro- 
paffoied  bffihe  author! "  All  that  is  artificial  in  the  matter  is  the 
application  of  human  fingers  to  the  belly  of  a  parturient  fish,  the 
placing  of  the  expressed  ova  under  gravel  in  a  current,  the  con- 
finement of  the  fry  till  the  time  of  migration,  and  the  feeding  them 
on  fiheep  s  liver  and  occasional  maggots,  as  at  Stormontfield,  or 
.upon  nothing  but  water,  aa  recommended  by  Mr  Boccius.*  ' 

Por  this  happy  idea  we  are  indebted  to  the  German  naturalist 
Jacobi.  Observing  how  flowers  are  impregnated  by  the  fertilising 
dust  being  conveyed  by  winged  insects  lighting  on  them,  it  occurred 
to  him  that,  in  like  manner,  the  prolific  seed  of  one  living  creature 
coiikid  be  artificially  transferred  to  another.  In  1758  he  artificially 
impregnated  trout. and  salmon  ova.  Taking  the  female  fish  when 
her  ova  were  mature,  he  gently  pressed  them  out  into  a  vessel  of 
pure  w^ter^  into  whidi,  in  like  manner,  he  immediately  introduced 
the  milt  of  the  male.  Amongst  the  most  curious  of  his  discoveries 
must  be  reckoned  his  demonstration  of  the  fact  that  eggs  taken 
from  a  fish  four  or  five  days  dead,  and  actually,  putrid,  could  be 
impregnated  as  successfully  as  those  taken  from  a  living  fish. 
Fractieally  applied,  aa  Jacobi  sexpeiriments  were  *to  a  considerable 
extent,  they  were  apparently  forgotten,  when  in  1849  the  atten* 
tiop  of  the  government  of  France  was  attracted  to  the  labours  of 
two  humble  fishermen,  Gdhin  and  fi^y,  who,  by  tlie  same  method 
practised  by  Jacobi,  and  more  reeendy  by  Mr  Shaw,  had  succeeded 
in  stocking  the  tributaries  oi  the  Moselle  with  millions  of  trout ; 
the  ova,  in  some  instances,  having  been  transferred  from  distant 
jrivera  celebrated  for  their  superior  breed  of  fish.    . 

Such  nesuUs  attracted  the  notioe  both  of  the  capitalists  and  th^ 
lovers  of  natural  history  in  this  eeuntry.  Messrs  Edmund  and 
Thomas  Ash  worth  have,  by  means  of  artificial  fecundation,  reared 
about  260,000  young  salmon  near  ,Ji0ugh  Corf  it,  in  Ireland. 
Their  operations  trenching  on  the  supposed  rights  of  the  squireens, 
w<^  were  ao^ry  to  be  lately  informed  thiA  these  small  gentry  had 
intimated  that,  unless  bought  off,  they  were  resolved  to  hinder  the 
fi^ther  prosecution  of  the  experiment!  .  • 
.,  In,  the  autumn  of  1853,  at  the  suggestioa*  of  Dr  Esdaile,  the  pro^ 

"  •  Thk  18  possible  only  when  the  yonn^  fisli  are  confined  within  a  lar^e  space.  J^ 
^mdtitfteld  the  8ix«f  of 'thep6Dd>is  bmy  a  qirartef  of  an  acre,'  and  there,  we  are 
pezsuaded,  they  would  haf e  perished  unless  artificially  fed,  .':■•'..»>      > •     •  j    ^ ' 


prietors  of  the  salmon;  fisberies  qi|l  A^  T,^y,)[^i^dawAiXOflft  ¥fl€iaJ 
yiifdB  of  breedibg-trbughsj  cialculatea  to  contain  a  millioxjiL  giJ^l^qn 
ova.  Owing  to  the  la^nei3^  ip  b^npiifg  ppejr^^ion^,.tliQ.,"^o«^ 
were  oiiJy  paf Ity'  filleil,  aui  In  m.'fiyl(^5$  t^es  brei^ding-jaopi^^^ 
eTBtittiated  to  tontain  about  $OOj6o6  satmbtt-fry,,  VV^Iw^i^.i  al- 
ready alluded  to  the  <iebate  ^s'  to  the  timja  of 'ttelr  iJ}BJaii9(M4,fi:pm 
the  poi^d.  We  have  how  to  9pea1^  9^^^  icomniercial  aspept  Qjf^tbe 
question,  aiid  t6  describe  a  perpleiuig  apomaly/J^  the  history  of 

tks^iittieflshj"  .' ^  '■  '.       '  ',■; , :^  ^ ;;  ■' ..  ,\';'' .  , ';  i ' 

'■'Of  those  li^arked  we  have"  undeniable  proof  .that  22  were  cfip- 
tut-ed  as  grilsesj,  weighing  frpm.^up  to  Bilh, .  Tte  ftsh  of  the  Wt- 
itiefiitiotied  'weight  was  taken  on  Sist^iTuly,  having  left  Ibe.  p9nd 
on  29th  May,  weighing  in  all  probability  not  inbre  tban  a  single 
ounce.  It  nas  thus  been  demonstrated  tjbat  aalmon  fit  for  tne 
market  can  be  artificially  reared  Within  20  mo^tlis  after  the  depo- 
sition of  the  ova.  Of  the  salnion-fry  reared  at.' Stor^montfield.  it  is 
estimated  that  .2000  have  been  taken  as  grilse^  and  that,  yaluing 
thenA  at  3s.  6d.  each,  their  worth  was  iP300,  Ne;st  yeair,/tlipse 
captured  as  salmon  will  be  much  mo^e  valuable ;  sq  that,  as  a^c^m- 
rtiercial  si^eciilatJon,  the  experimepft. will  prove  rerpuneratitig,  pro- 
tided  it  be  carried  out  on  an  extensive  scale.*  The  hqpe  of  the  lay* 
fishing  proprietors,  that  their  gain  would,  con^st  of  all  they  cqmd 
capture  of  about  300,000  grilses,  has  been  frustrated  by  an  ujdesivr 
pected  occurrence.  After  the  7th  June,  migration  frona  the  pond 
erased,  and  thus  there  was  left  in  it  apparently  one  half  of  tlie  fish 
whose  departure  and  return  the  same  season  had  been  coibfidently 
i*eckoned  on.  Thus,  while  one  portion  of  the  same  hatching  was 
being  captured  in  the  river  aa  oeautifuUy  grown  grilses,  another 

f>ortion  was  still  in  the  pond,  tiny  creatures  of  about  three  inches 
ong,  and  not  more  than  an  ounce  in  weight  1  When  we  visited 
them  in  August,  so  numerous  were  they,  and  so  lively  their  move- 
ments, that  the  surface  of  the  pond  appeared  to  be  dotted  as  it  were 
with  drops  of  rain.  They  took  the  fly-hook  with  the  greatest  avi- 
dity, ana  having  captured  one,  we  found  it  plump  and  vigorous, 
but  a  veritable  parr,  totally  free  of  the  silver  scales  of  the  sniolt. 
At  the  end  of  November  they  exhibited  the  same  appearances.  Mr 
Buist,  the  intelligent  superintendent  of  theTay  fishings,  assures  us 
tliat  *'  no  other  fish,  nor  even  the  seed  of  them,  could  by  possibility 
get  into  the  ponds;''  and  he  also  mentions  the  singular  fact,  that  in 
these  little  parr  '^  the.  males  have  the  milt  as  much  developed,  ia 
proportion  to  the  size  of  the  fish,  as  their  brethren  of  the  same  age, 
7  to  10  lb.  weight;  while  the  females  have  their  ova  so  jund^ve- 
— . - .. — -  . .  .  ...   .  > _-,-,-. 

*  It  wiU —by  the  English  Salmon  Fishery  Company,  Limited;  Boccius'  Patent, 
capital  £10,000,  sfaares  £1,  Having  secured  aU  the  requisite  leases  and  interests, 
the  company  will  immediately  commence  operatiouft  on  the  beautiful  river  Dart, 
in  Devonshire,  iffalch  is  peculiarly  favourable  to  the  lucrative  development  ox  Mr 
BoociuflT  plans.  .......   ^ 


i6^tii  {li(iiilie,'^ao\ikt&fcs  ciiu  rfdarcoly  be  dfscQvered'by.i^  ie»jax« 
aotnc  po^er.     .  _    .  ^  •    ^. ♦,.:.. »      ..,.., 

•  '**l?isciatof/'  in  kboBpmiunrcatroYV^o'fl^  ScQisTmn^v d^t^dUt  Jiiae 
t8S5J  Atf4  cdn^qtientiy  before  hcj  cpuld  liave  tpown  of  the,  riefuw 
oftUe'StortioptfidSfty  to  leaVe'the  pond,  suggests  a  jiovel  (siplftpa.-^ 
iSoii  'x)f tlie ibbve  anomaly.' .  Owing  to  pbstrvictioivs,  ^ImoiKhe  ini 
fotms  tis,"biily  dicc^eflin  depositing  their  ova  in,  tbc^r^yer  *Wha?:fe, 
in  Ybrkrfiire,  orrt'ce  ih  five  ot  six  yeaii.    The  fisherWn,  theie(ore|, 
can  observe^  lyhat  follows  the  spawning  of  a  few  salmon  i(ianjr.par- 
ti(^iilar  yoanylthdwt  being  misled  b!y  having  fry  of  different  y€;ar^ 
misred  tqgetWr.   .^'  Daring  the  first  siitnpler  they  find,  in  the  riv.e^. 
sniall  parrs,  Svliich  in  autumn  are  of  two  perfectly  distinct  siases^*^ 
Tbt3  oisparity  lias  been  noticed  at  Stonnontfield  throughout  the 
experiment,  and  haft  excited  much  surprise*      In  t^e.  follpwipg 
8p1ring,,g^enerallyia  April,  but  varying  according  to  the  temperature, 
^e  larger  of  these  two  species  of  parr  assume  the  silvery  appear- 
eafice.  of  the  smolt^  and  descend  to  the  sea^  leaving  behind  them  all 
i^o^e  which  tcey-e  of  (he  second  size^  and  which  still  retain  in  perfec- 
tion the  peculiar  markiftg  of  the  parr,     I  hav^  caught^  hM'^^^dj^  9h 
fhet^  in  and  abciut  the  month  of  October,  and  have  almost  invariably^ 
found  them  to  contain  mitt^  showing  that  they  were  male  fish     The 
nccesssiry  inference  from  tins  fact  is,  of  course,  that  those  vhicb  had 
descendcfd  to  the  sea  durin^.the  previous  spring  were  fema^les* 
These  male  fish^  dnring  the  following  spring,  generally  about  the 
begirining  of  March,  assume  the  blue  and  silvery  appearance  of  the 
smolt     Let  the  inmates  at  the  pond  at  Stonnontfield  be  carefully 
examined.     No  doubt  some  few  will  still  be  left  thefre.     Let  one  or 
two  of  them  be  examined  anatomically  to  determine  their  sex.    Let 
the  same  be  done,  wi^h  some  of  those  which  now  retain,  and  if  'my^ 
Aeory  he  correct,  will  he  found  to  retain^all  the  summer^  the  appearr 
ance  of  parrs."    The  portions  of  this  letter  which  we  have  printed, 
irt  Italics,  are  so  much  m  harmony  with  the  results  observed  at  Storr 
niontfield,  that  very  possibly  it  may  turn  out  that  the  anomaly  thei^ 
noted  may  find  its  solittion  in  tlie  demonstration  of  the  fact,  that 
fetnale  sahnon-fry  descend  to  the  ocean  a  year  earlier.than  the  ipale^ 
of  the  same  brood.*  \^ 

"'  J^  deptitalion  of  naturalists*  is  expected  at  Stormontfield;  we 
i^^art  the  resuh  of  their  examination  with  much  interest.  In  the 
rti.eah  time  we  record  the.  fact  that,  during  last  season,  both  malel 
dnd  female  grilses  and  salmon  were  caught  bearing  the,  Stormont- 
fi^d.mark.  It  already  is  evident,  however,  that  the  opposing 
views  of  Messrs  Shaw  and  Young  are  partly  right  and  partly 
wrong.     It  is  not  true  that  only  a  small  portion  of  salmon-fvy 

•Facts,  comtnunicatcd  by  Mr  Buist  and  another  friend  in  Perth,  now  authorise 
ustonsaertthat "  PiBcator's"  theory  is  contradicted  by  the  careful  observf^tion^  gf  the: 
Perthshire  pisciculturists. 


^9i  jS4tWK  i^i>  (TiKtcunsnmE. 

becppd^  ^molta  at^tfie  ei>d  of  their  first  fetii';. as  Hr  Slijcw'srappoc^k ; 
neither  do  they  vA\  beeonae  so^  ns^  MrYaikng  cofafideritly  teserfd:  * 

From  Mr  Shaw'g  adralrabfe  taeitioir*'  On  the  Oiroifilkt  A«d  Mlgi^-' 
tlon  of  the.S«a-Trout  of  the  Solway,?'*  Mfe  ieattk  that^  at  the  ag€i'of 
twenty-four  naontbfl,  three^fowrths  of  theibrdod  if  that'feh  a^uiHed 
the  migratory  dress,  and  that  thi»waa  Hotaasun^ed  b)^  thd  rerti aid- 
ing fourth,  which  he  maintains  do  not  migrate^  lnit'pe#n>an^fitly 
reside  in  the  river;  the  femaka  maturing  their  vot  duffi^^ntl]^  to 
reproduce  their  species  with  young  malesof  corresponding  are. 
Awriter  in  TJie  Edinburgh  iietiiew?  (July  1843),  having  ifefer^d 
to  the  sea-! trout  p^manently  resident  in  the' island  of  Lismore, 
Argyleshire,  and  to  those  which  fornearly  twenty  years' have  bred 
in  the  Con)peu$ation  Pond  nefar  Edinburgb,'tht)S  proc^efc :  "  We 
venture  to  state^  that  this  aame  power   of  adaptation  to  fresh 
water  is  possessed  by  the  salmon  ;.'*'  and  having  referred  to  Lfoy^d's 
Field-Sports  in  the'  North  of  Europe,  to  prove  that  the  21,817 
salmoM  caught  in  Lake  Wenem  in  1820,  of  the  average  weight  of 
six  or  seven  pounds,  but  never  above  twenty/  ''  eonld  lierer  httv6 
been  in  the  eea,'!  the.r^ewer  proceeds :  ^^It  is  prpbahle,  indeed-^ 
and  we  beg  to. call  Kr  Shaw'^  atiJention  rto  the  probability— that  a 
certain  portion  of  the  salmon-brood  may,  like  toe  «ea-tront,  remain 
permanently  in  our  rivers/'    It  remains  to  be  proved,  we  observe, 
that  these  so-called  salmon  in  Lake  Wenem. are  true  ealmon. 
The  probability  suggested  may,  by  the  experiment  at  Stormontfield, 
turn  out  to  be  a  reality ;  and  in  that  event,  the  question  will  arise 
whether  the  non-migration  of  the  fish  there  reared  be  natural  to 
the  apecies,  or  the  result  of  the  circumstanoes  in  which  they  have 
been  placed*     It  is  conceivable  that  a  youngs  Bfalmon,  regutatly 
fed,  may  hare  its  craving  for  food  86  abundantly  gratified  as  not 
to  feel  the  instinctive  longing  which  impels  its  unpampered  con- 
geners to  make  for  the  feeding-grounds  of  th^  ocean.     Such  a 
result   may  have  important  consequences.     If  fishes,  naturally 
migratory,  can  be  ao  treated  as  to  convert-  them  into  permanent 
dwellers  in  our  lakes  and  rivers^  we  sifaH  be  great  gainers  by 
restraining  their  vagrancy^f    If  we  place  them  in  accessible  posi- 
tions, where  at  any  time  we  can  lay  oar  haiids  upon  them  ;  if  we* 
secure  them  frn^i.  the  attacks  of  otters,  iseals,  and  porpoise,-— 
we  may,  in  almost  every  ootenfry-,  have  lakes  like  'Lake  Wi^em, 
yielding  thpusanda  of  taluable  sidmoxlidip,  if  riot' true  salmon.    In 
Scotland  we, have  about  180  miles  of  <)anab.    Why  are  they 

*  Transactions  (ifJioy<d$o0ietifqf£diinilmrgh,,jo^^^^^  -     '  * 

f  Tho  Irish  Bo&r4  of  FUlieriea  inasfevred  ftrtlficuJlyTreai^Qd  salmftnrfrj  to  a  seii^ 
pobd  at  KingsiowQ,  in  ilia  hope  of  raising  tbeiu  to  matufltj..  •  They  increated  in. 
Biz^y  bat  gradually  disappeared,  haviog  been  devourod  by  drabs^  conger-aeH^or 
waiter-rats,  w|th  which  th^  plapa  was  iafestadt..  liir, PjBenneL in£»rmt  uathat'ha  wiii 
repeat  the  ezprnmeat  ttn<fe^\mf^re  fav^iu;^4|^]^i}j^>a««i^M>di8^^^ 
its  flticcfesB,  -'.-'" .  ^^  ^,  ^  .     J.J  ,       _ 


1  fiALMcan&KD^wsteicift^tifeE.  I^i§ 

fidJba^j'when/Aey' might  bd-ieSisilyffifecii^iJ  -^tH  mkny' valtikbW 
speeies-of  flsb?  Why  do  thdWatar  Hmmnuy^  6yfiierk  of  iW 
Comtm^HxtfcVonA  aihong  1be  Peiitlaiyi  Hiller,  not  etfcotirage  tho 
breed-  of  »8o-  v^dlmiWe  it  feh  aath^  fifea^tfdut?  Why  not  tfy'to' 
swell  their!  atiuruld  diridend  by  the^iiitrodnctidh  into  tb^ir  cfipaciotis* 
reservoirs  ^f  Hie  Species  of  saJown  so  HfbUiidaat-iii"  Lakt  Wenerri  V, 
I^t  ordeir  to  induce  »•  private  proprietor  to  do  what  a  water  com-' 
panymay  not  ba«re  the  Bpirit  tor  attempt,  ^e  suggest  'st  locality 
adaurably  0uited  fer  the  experiment.  "■ 

•  If  our  readeife  hstve?  ever  travelled  by  rail  froVn  Edinburgb  to 
Perth    vid   Fife,*   they  doubtkss  remember  tii^    little  Loch  of 
Liodtorea^  when  approaching^  the  estuary  of 'th^  T&y,  and  at  th6. 
difiiance  of  two  or  three  miles  frdm  Newburghl  '   Withiii'half  an 
hour's  journey  from  the  populous  towns  of  Perth  and  Dundee,  and' 
distant  from  Edinburgh  and  Glasgow  not  more  than  two  iind  four/ 
hoars  respectively,  such  « locality  has  every  advantage'  for  carry-' 
iBg  eut  the  experiment  we'  siiggest.    Shonld  our  hintlbe  taken^ 
aadr»ho«Id. Cardinal  Wiserafsn,  in  a  year' or  two  thiireafteir,  chance 
to-ttavel  that  ^wdyoniiFridaj^,  weveiitwre  to  nr6mifle  him  such  a  • 
fisht-diBner  as  'shkll  make  it  eai^  for  his^  EMiiimide  to  bbservb  the 
dietary  of^  the*  ohurch:  .,-,'0  .     -    -   •.  •. 

Aea  farthek*  encouragement 'to  those  who  may  b^  alarmed  at' 
the  co$t  of  breeding^boxes^ 'we  reoomm^dthe  ^^lery  ingenious  and  . 
modtuseiul  patent  fish-breeding  apparatus  of  Mi*  Bocfeius,  of  whose 
lab<Hirs  in  stocking  the  whole  course  of  the  river  Itchen,  in  Hamp- 
shire^ with  various  kinds  of  fish,  w^  trust  soon  to  receive  the 
publieihed  acoountb  It  is  made  of  gntta-pereba ;  and^  one  capable  . 
of  eontaining  25,000  salmon '  ova  is^  only  two  febt  long  by  one 
bpoad^  aild  requireisi  four' inches  depth  of-  water.  The  best  is 
£10,  1.0s,       ,.-..:.  -  •■        :  ' 

Wha*  more  can  the  lovers,  of  pisciculture  desird,  save  an  abate-' 
m^ftVin  the  price?  ♦  Here  is  xn  apparatus -so  neat  and  handy  that 
it  m%j  be  placed  oa  a  small  table  in  a  drawing-rooih.    In  mahy  a 
houie  where  there  is  a  »u[iplyef  puro  tmter,  we  anticipate  4m' 
bright  eyes  will  watch  the  evolution'  of  the  salmon  from  the  oVa,*  ■ 
and  that  the  name  of  Boccins  will  be  familiar  a&  a  household  word.  * 
Aa^,  result  of  this  attention  to  pismcultntie^^  it  may  be  reasonilbly 
hoped  thut  oiUr  Hvei^  shall  teem'  with  <  the  noble  salmon ; '  that  our 
laii{#s  and  streams,  shall  be  atdcked  with  ihe  choicest  kinds  of  fish, '^ 
wl^&  ova  call 'be  transported  ^fnom  foreign  ifraters;*  and  that 

*  We  recoiiiiS«Md  <he  ibtro^netioii  6ft1f«  Mack  bass  from  Canada  or  the  VmM 
States  of  AmtHo%  b«oaii«»  a'delMidhi^  Ush,  which,  mtmordT,  does  not  migrate  to  th^  . 
9em''  r^Tldi  w  0(10  of  th«'fti«Bl  of  fh*  American  fresh-water  fishes.  It  is  surpassed 
by-iiDiieiB  boldmat^bittiig,  iii  firm  aiM!  tloknt  refsistance  "trhen  hooked^  and  hj  a  , 
Yttf:f6w  only  ia  exeelknce  ttfMnii  tb«  board.  It  bfted  iratenoosly  at  a  small  fish,  or 
miiidow  taoklO)  and^alMJaffMPift  osMlletot  vptfH  With  ifa^  artifiehih  fiy.  It  attains  the 
weight  of  6  or  8  lb."  , 
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grateftil  additions  sball  be  made  to  the  limited  fare  of  the  great 
body  of  the  people.  In  those  anticipated  days,  when  fish  shiul  be 
reared  by  millions,  how  many  a  keen  angler,  who  now  only  gets 
'^  glorious  nibbles/'  .shall  experience  the  freauent  joy  of  slaving  a 
plump  five-and-twenty  pound  salmon  fresh  from  the  sea,  with  the 
sea^louse  yet  clinging  to  his  silvery  sides  I  And  how  shall  his  heart 
beat  against  his  ribs  as  the  noble  fish  springs  yard  high  into  the 
air,  and  then  dashes  madly  down  the  stream^  while  the  reel  birrs 
as  the  line  whisks  through  his  almost  blistered  fingers  !  If  in  the 
plenitude  of  their  piscatorial  skill  some  of^our  readers  have  only 
^'  dragged  an  incautious  minnow  from  the  brook,"  they  will  be 
amazed  to  be  told  that  the  first  capture  of  a  bouncing  salmon  is  an 
era  in  the  angler's  life,  and  lets  him  know  what  stuff  he  is  made  of. 
Why,  we  have  seen  a  fellow  six  feet  high  trembling  all  the  length 
of  him,  when  first  called  upon  to  deal  with  all  the  cunning  dodges, 
the  hard  tugs,  the  wild  springs  of  a  well-hooked  heavy  salmon. 
The  bodily  labour  of  a  prolonged  contest  with  a  powerful  fish  is 
far  from  inconsiderable.  To  follow  him  for  a  couple  of  hours,  per- 
haps, along  the  wild  banks  of  a  roaring  river,  sometimes  running, 
often  wading,  and  it  may  be  stumbling  over  the  smooth  stones^  is 
exercise  calling  into  vigorous  play  the  muscles  of  the  back,  arms, 
and  legs,  and  affording  such  excitement  to  the  mind,  moreover,  that 
we  do  not  wonder  at  the  enthusiastic  declaration  of  Mr  Younger, 
the  well-known  angling  shoemaker  of  St  Boswell's:  '^  It  beats 
Grecian  games,  4is  well  as  English  horse-racing  and  hound- 
coursing,  all  to  nonsense :  for  of  all  earthly  i^creations,  that  of  a 
start  for  a  day  along  ^a  fine  tfoutjng  stream,  by  grassy  bank  and 
alder  copse,  with  the  excitement  of  having  something  to  pursue  as 
an  object  of  exercise,  has  a  peirfeot  charm  in  it|  giving  a  refresh- 
ing relish  to  the  existence  of  the  recluse  of  art,  or  the  son  of  craft, 
shut  up  the  year  long  m.  the  stalls  of  liibour,  where  even  a  rat, 
though  fed  to  the  full,  would  tire,  and  eat  his  way  out  through  a 
deal  board  l'^  We  look. upon,  outdoor  recreations  for  the  labour- 
ing classes  as  deserving  of  all  encouragement ;  and  when  streams 
and  canals,  lakes  and  rivers,  come:  tO;  be  amply  supplied  with 
variety  of  choice  fish,  we  hope  that  proprietors  of  fishings  will 
throw  them  open  to  all  rod-fishers  every  Saturday  throughactt  the 


"  The  rock  bass,  which  ooly  attains  a  weight  of  from  1  to  2  lb.,  might  also  with 
great  ease  be  transplanted  into  onr  inland  waters ;  and  as  they  are  hardy,  and  would 
be  sure  to  thrive,  would  prove  delicious  additions  to  our  laonstrine  species  of  fislies.*' 
**  The  striped  bass  is  properly  a  sea  fish,  which  in  spring  ascends  the  American 
rivers  for  the  purpose  of  spawning.  It  sometimes  is  caught  of  the  weight  of  70  to 
80  lb.  The  smaller  fish  of  7  or  8  lb.  are  by  far  the  most  delicate,  and  afford  most 
sport  to  the  angler.  It  is  one  of  the  most  beantifhl  and  excellent  of  American  game- 
fish,  the  flesh  being  firm,  white,  and  well-flaToored."— (See  Fish  and  Fishing  </  tU 
United  States,  by  H.  W.  Herbert.) 

The  ova  of  all  these  can  easily  be  transported  to  this  country.  Mr  Bocoios  is 
sanguine  that  this  year  he  will  siiooeed  in  transporting  salmon  ova  to  Australift. 
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Bfioonm,  in  donf^ydAsiUibii  fopthe'rigorWB  ptewwivattoti  ©fthe  parri* 

iiu»|f iTO^  th!e.«ti^ft  ofipoiu4img»;i  and  aU'dftSd^s  having  an  intet^st- 
in  the^^^preiervhiick^  '^the  Mi^  ttv^ynnU  be  iiHow^  to 'breed  u»- 
mdleitttiik  .-It  wiil  be  reokon^d'ebimeftibto  kUt  them  <yM  of  seadbn ;: 
aniljpkiblio'optiitoii  befaig  ob  the  dide  of  Ch^law^  tio  mercy  will  be 
sfaomi'  to  tihe  pood^er  who  speorb  or  nets  itolmon  on  the  Bpawning<'= 
b0d;^^EK>  1^«uiiieve]r^ag«Utt8hall>'we  bear  o€ -a  mefeileds  slayer  of ^ 
mdtbttt-  &he6  oovuhmhi^  before  a  parltaniciatttry  committee  that,  at' 
omlisiilfn^^aoe'on  the  Tvi^oed,  hid  bt^eti^er  one  night  netted  up^^ 
wards  of  400  spawning  mlmon  ^nd  grilses  ^  which,  wc  add  for  tne 
gqratifieatioo  of  onr  SeottiBb  (Mends,  wero  sent  to  Edinburgh  as" 
kipp^r9f*^iiie  red  colour,  wfai^c^'Iooked  so  charming,  arising  from. 
the  liberal  U80  of  ealtpefi^e  I  • 


-'-  '.'nOWES'  on  NWELtlES  A^'TflE  SMITHFIELD  CLtTB  SHOW. 
.'   .  '  By  R.  Soow  Bumr.'   '^  .    '    •  -^    .. 

.  In  tbe  two  previous  Numbera  we  presented  oor  readers  with  a 
few  notes  on  the  Agricultural  Implement  Department  of  the  Syden-- 
ham  Crystal  Palace,  describing  more  particularly  the  ^< novelties'' 
in  agricultural  noeebanism  there  exhibited.  As  supplementary  to 
theie  ohapters,  we  now  propose  to  devote  a  few  pages  to  the 
deaeriptiou  of  still  more  recent  novelties,  introduced  to  the  public 
through  tbo  auspices  of  the  Metropolitan  Show  above  noted.  Judg- 
ing fmn  the  immense  crowd  whiich  thronged  the  too  confined 
gdleriea  during  the  four  ^ays  in  December  l^t  in  which  the  Show 
waa  held,  there  seems  to  be  little  ground  for  complaint  of  want  of 
interest  in  agricultural  exhibitions — we  mean  popular  interest; 
for  it  was  by  no  means  a  difficult  matter  to  distinguish  those  posH 
sessed  of  the  professional  look  peculiar  to  persons  directly  interested 
in  farming,  from  those  who  belonged  to  other  callings,  and  who 
formed,  evidently,  no  small  proportion  of  the  thronging  crowds.- 
Whether  brought  there  from  real  interest  in  the  matter,  or  from  a 
desire  to  obtain  that  excitement  which  so  distinguishes  a  London 
crowd,  we  do  not  now  pretend  to  say.  And  of  the  two  departments, 
the  "  Fat-Cattle  "  and  the  *'  Implement,"  the  marked  difference 
shown  by  the  crowded  state  of  the  one,  and  the  comparatively 
deserted  condition  of  the  other,  indicated  the  hi^h  estimation  in 
which  the  latter  department  was  held.  Nor  was  it  less  gratifying 
to  be  made  acquainted  with  the  fact,  that  a  large  amount  of 
business  was  done,  in  ^^  orders  taken,^  by  some  of  the  largest  firms, 
as  well  as  by  less  noted  agricultural  implement  makers ;  thus 
showing •  that  £Eurm«ra,tha  ^eiowest  of  the  slow/'  ^  certain  folks. 
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delight  to  call  them,  are  not  always  dead  to  the  important  aid 
which  mechanism  is  bo  well  calculated  to  give  them. 

In  presentinff  our  "  Notes  "  on  the  "  Novelties  "  of  this  very  suc- 
cessful exhibition,  we  propose,  as  closely  as  we  can,  to  describe 
the  implements  in  the  order  of  their  use ;  that  is,  to  commence 
with  the  field  implements,  and  finish  with  the  standing  or  house 
machines. 

Although  an  excellent  assortment  of  the  well-known  ploughs  of 
Howard,  Rausome,  and  Sims,  Bushall,  Busby,  &c.  &c.,  was  ex- 
hibited, they  claim  from  us  at  present  no  remark,  our  attention 
being  devoted  to  a  notice  of  the  novelties  only.  In  this  depart- 
ment little  has  to  be  said,  for  only  one  novelty  was  exhibited, 
named  by  its  inventor  and  manufacturer,  Joseph  Warren  of 
Maldon,  Essex,  the  "  Patent  Expanding  Plough,"  and  this  from 
"  a  novel  action  introduced  into  the  framework,  whereby  the 
plough  and  share  are  easily  adjusted  with  a  hand-lever  to  take 
more  or  less  depth  of  earth,  and  to  insure  its  running  level  with 
greater  ease  for  the  horses,  and  less  trouble  for  the  ploughman  to 
guide."'  It  is  not  always  a  safe  way  to  judge  of  the  merit  of  any- 
thing simply  from  its  appearance ;  and  this  apparently  holds  true 
of  this  novelty,  as,  notwithstanding  its  somewhat  clumsy  appear- 
ance, from  the  numerous  testimonials  in  its  favour  from  practical 
farmers,  the  patentee  seems  fairly  entitled  to  claim  for  his  inven- 
tion some  degree  of  attention  to  it  as  an  efiScient  implement.  We 
are  nevertheless  inclined  to  think  that  its  "  efficiency'"  would  be 
greatly  enhanced  by  more  attention,  on  the  part  of  the  manufac- 
turer, to  the  constructive  details.  Bulk  of  parts  does  not  always 
insure  strength,  nor  complexity  of  details  perfection  in  a  simplicity 
of  action — points,  be  it  noted,  which  many  of  our  agricultural 
implement  makers  are  too  apt  to  lose  sight  of.  In  this  same,  as 
in  other  exhibitions,  we  saw  numerous  inirtances  of  forgetfulness  of 
those  points  ;  while,  on  the  otjier  hand>  it  was  gratifying,  in  the 
works  of  our  most  celebrated  firms^  to  see  how  much  was  effected 
in  the  saving  of  material,  and  in  securing  strength,  from  a  know- 
ledge of  the  laws  regulating  the  strength  of  materials  and  the  con- 
struction and  arrangement  of  mechanism.  But  to  return  after 
this  digression — not  altogether  unsuggestive,  be  it  hoped.  The 
next  novelty  in  field  implements  we  have  to  notice,  is  ^'  Hanson's 
Potato-digger,"  manufactured  and  exhibited  by  Mr  Colman  of 
Chelmsford,  Essex.  This  machine  is  capable  of  raising — drawn  by 
a  pair  of  horses — "  in  a  day,  an  extent  of  ground  equal  to  that 
which  a  pair  of  horses  can  form  into  drills  in  the  same  space 
of  time.  The  potatoes  are  raised  without  receiving  the  slightest 
injury."  The  essential  parts  of  the  machine  consist  of  a  flat  broad 
share  and  revolving  forks.  The  former  is  attached  by  a  "  sock*' 
capable  of  adjustment  to  the  framing  ^  this  share  goes  under  the 
potatoes,  effectually  breaking  up  and  pulverising  the  soil,  and 
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freeing  the  potatoes  from  the  drill.  In  close  contact  with  the 
upper  surface  of  the  share,  a  series  of  two-pronged  forks  revolves; 
These,  eight  in  number,  project  from  the  periphery  of  a  disc,  which 
receives  motion  from  the  driving-wheels  of  the  machine.  The 
shaft  of  the  digger-disc  is  placed  transversely  to  the  length  of 
the  share.  As  the  tendency  of  the  revolving  forks  is  to  throw 
up  or  scatter  the  potatoes  to  a  considerable  distance,  a  strong  net- 
ting is  attached  to  the  side  opposite  to  that  at  which  the  sock  of 
the  share  is  fixed.  The  potatoes,  as  they  are  thrown  up,  are 
arrested  by  this  netting,  and  are  laid  along  the  drills  in 
regular  rows.  From  a  report  of  a  trial  of  this  machine  at  Mr 
Renwick^s  farm,  Maryhill,  it  appears  that "  the  roots  were  scattered 
clearly  above  the  ground,  over  a  breadth  of  two  yards.  Not  a 
single  root  was  cut  or  injured  in  the  slightest  degree,  and  none 
were  left  in  the  ground."  Not  the  least  important  feature  of  the 
machine  is  the  ease  and  uniformity  with  which  the  manure  is 
mixed  with  the  earth,  and  the  roots  and  weeds  brought  to  the 
surface  by  its  means. 

In  the  department  of  ^'Drills  a:nd  Manure-distributors"  one  or  two 
novelties  were  exhibited,  which  we  proceed  to  notide.  Messrs 
Beeves  of  Bratton,  Westbary,  Wilts,  exhibited  Ohandlev^s  "Lever 
Press-wheel,  Dibble,  or  Drop-lever,"  possessing  considerable  novelty 
of  details.  Instead  of  a  coulter  which  cuts  the  furrow,  a  "  press- 
wheel''  is  substituted ;  this  works  in  a  lever,  which  is  weighted  at  its 
extremity  as  the  coulter-levers  in  the  ordinary  drill  or  sowing 
machine  This  substitution  of  the  press-wheel  for  the  coulter  is 
assumed  by  the  patentees  to  be  possessed  of  considerable  advantages, 
as  by  its  use  the  soil  is  made  firm  to  receive  the  seed,  and  fine  on 
the  surface.  In  consequence  of  these  qualities  not  beiug  attainable 
by  the  coulter,  many  crops  of  turnips,  they  remark,  on  hollow  loose 
soil,  have  been  entirely  lost,  or  have  come  up  weakly.  The  wheel- 
track  thus  made  is  particularly  adapted  for  liquid-drilling^ — much  of 
the  success  of  this  system  depending  on  the  solidity  of  the  ground 
on  which  the  liquid  falls  preventing  it  from  too  quickly  percolating 
the  soil  and  leaving  the  seed. 

The  seed  is  deposited  in  the  wheel-track  in  a  continuous 
line,  or  in  detached  portions,  in  the  manner  performed  by  the 
"  dibbling  madiines.''  This  continuous  or  alternate  deposition  of 
the  seed  is  effected  by  a  vSry  ingenious  arrangement.  To  the  face 
of  the  press-wheel  (a),  which  precedes  the  "  seed-dropping  appara- 
tus," a  series  of  snugs  or  projections  (6)  are  attached.  To  the  bar 
supporting  the  seed-depositor,  and  the  bearing  on  which  the  press- 
wheel  revolves,  a  stud  or  standard  {c)  is  bolted.  This  supports  at 
its  upper  extremity  a  bolt  on  which  a  lever  (d)  vibrates.  To  the 
short  end  (e)  of  this,  a  rod  (/)  is  attached,  and  is  connected  with  a 
cylinder  (g)  revolving  in  the  box  of  the  seed-depositor.  In  the  peri- 
phery of  this  cylinder  triangular  recesses  (h)  are  cut,  into  which  the 
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seed  is  deposited  as  the  cylinder  revolves,  the  seed  passing  from  the 
receiver  above  through  a  tube  after  the  manner  of  the  ordinary 
drills.  As  each  recess  (t)  passes  into  the  open  space  of  the  lower 
aperture  of  the  seed-depositor,  the  seed  contained  in  it  is  released, 
and  drops  into  the  furrow  made  by  the  press-wheel.  The  long  end 
(*)  of  the  lever  (d)  comes  in  contact  with  the  snugs  or  projections 
on  the  face  of  the  press-wheel;  and  a  spring  (k)  is  providea,  which 
brings  the  lever  into  its  proper  position  after  being  acted  upon  by 
the  stud.  The  action  is  as  follows:  As  the  press-wheel  (a)  re- 
volves, the  projections  (6)  take  hold  of  the  long  end  (t)  of  the  lever 
(eQ,  and,  raising  it,  depresses  the  short  end  (e)  and  the  rod  (/)  ;  this 
moves  the  cylinder  (g)  round  one  space  or  recess,  and  allows  the 
seed  to  be  deposited  in  the  furrow ;  the  spring  (A:)  forces  the  lever 
into  its  primary  position,  ready  to  be  acted  upon  by  the  next 
snug  brought  round  by  the  revolution  of  the  press-wheel.  The 
number  of  movements  of  the  seed-cylinder,  and  the  consequent  dis- 
tance between  each  bunch  or  deposit  of  seed,  is  thus  regulated  by 
the  number  of  studs  in  the  press- wheel 

In  Chandler's  Liauid-Manure  Drill,  to  which  this  new  "  dropping 
apparatus  "  is  attacned,  the  supply  of  liquid  manure  is  maintained 
in  the  tubes  by  a  series  of  buckets,  which  raise  it  from  the  reservoir 
or  cistern,  which  is  divided  into  compartments  to  suit  side-hill 
landa  The  buckets  are  fixed  to  the  cylinder  by  bolts  and  screws, 
thus  avoiding  the  loss  by  friction,  and  the  wear  and  tear  of  cups 
and  chains. 

Messrs  Garret  &  Co.  of  Saxmundham  exhibited  one  of  Cham- 
bers's "  Broadcast  Manure  Distributors,"  a  machine  which  pos- 
sesses a  high  reputation — indeed,  we  may  say  the  highest.  It 
is  capable  of  regularly  distributing  the  most  diflScult  manures — such 
as  guano,  blood-manure,  salt,  nitrate  of  soda,  &c. ;  and  can  sow 
from  2  to  100  bushels  per  acre,  as  required.  The  following  is  the 
patentees'  description  of  this  machine :  "  A  hopper  for  carrying 
the  manure  is  mounted  upon  wheels,  and  is  arranged  with  shafts  or 
apparatus  for  attaching  a  horse  or  horses.  Exterior  of  the  hopper, 
and  near  the  bottom  thereof,  is  arranged  a  cylinder,  which  I 
prefer  to  be  composed  of  numerous  short  cylinders,  each  having 
three  or  other  convenient  number  of  inclined  blades  protruding  a 
short  distance  from  its  periphery;  the  distance  of  such  protrusion 
of  the  blades  being  capable  of  adjustment,  in  order  to  regulate  the 
quantity  of  manure  thrown  off.  The  protruding  blades  of  the 
succeeding  short  cylinders  are  not  set  m  the  same  line,  but  at 
intervals  apart ;  and  the  quantity  of  manure  allowed  to  flow  out 
at  the  bottom  of  the  hopper,  so  as  to  come  on  to  a  curved  incline, 
to  be  acted  upon  by  the  blades,  is  regulated  by  a  slide.  The 
cylinder  receives  motion  from  a  cog-wheel  fixed  on  one  of  the 
wheels  on  which  the  machine  is  carried ;  and  the  speed  at  which 
the  cylinder  revolves  is  regulated  by  changing  the  sizes  of  the 
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-wheels,  which  are  used  respectively  on  the  axis  of  the  cylinder, 
and  on  one  of  the  revolving  wheels.  Below  the  bottom  of  the 
Iiopper  is  a  bar  having  several  blades  or  projections,  which  pass 
throuo^h  an  opening  at  the  bottom  of  the  hopper,  and  which,  by  a 
to-and-fro  motion,  insures  the  lower  part  of  the  manure  being 
broken  up  near  the  opening-out  of  the  hopper,  so  that  a  constant 
flowing  out  of  manure  will  be  insured,  which,  falling  on  the  curved 
incline  over  which  the  cylinder  revolves,  will  be  moved  and  thrown 
oflF  by  the  projecting  inclined  blades  on  the  cylinder.  In  order  to 
insure  that  no  manure  shall  adhere  to  the  inclined  blades,  or  the 
peripheries  of  the  short  cylinders  of  which  the  cylinder  is  com- 
posed, a  series  of  bent  scrapers  are  mounted  on  an  axis  below  the 
axis  of  the  cylinder — each  scraper  being  pressed  up  by  an  adjust- 
able weight  to  the  surface  of  the  cylinder,  so  that  each  part  of  the 
cylinder,  and  the  acting  surfaces  of  the  inclined  blades,  thereby 
will  be  cleansed  or  scraped  at  each  revolution  of  the  cylinder,  and 
this  whether  the  manure  be  in  a  dry  or  in  a  moist  state." 

Messrs  Garret  also  exhibited  an  improved  Water-drill,  patented 
by  Mr  Chambers.  This  invention  has  for  its  object  improve- 
ments in  agricultural  drills,  with  a  view  to  deposit  at •  intervals,  in 
place  of  continuously ;  and  the  same  is  applicable  wheti  drilling 
seeds  and  liquid  manure,  and  also  when  drilling  seeds,  water,  and 
manure.  For  these  purposes  there  is  applied  a  rotating  wheel  or 
chamber  to  each  channel  or  furrow  made  by  the  drill.  The  rotat- 
ing hollow  wheel  has  spouts  at  intei-vals  at  its  periphery.  The 
seed  and  liquid  manure,  or  the  seed,  water,  and  manure,  are  de- 
livered into  the  interior  of  the  chamber  from  the  separate  compart- 
ments of  the  drill  containing  tliem ;  and  they  are  retained  from 
flowing  out,  except  when,  in  the  rotation  of  the  wheel  or  chamber, 
a  spout  comes  to  the  ground.  The  axis  of  the  rotating  wheels 
may  receive  motion  by  the  wheels  thereon,  which  rtin  on  the  land  ; 
and  the  running  wheels  may  be  made  to  expand  of  contract  to 
vary  the  distance  at  which  the.  deposit  takes  place  from  the  spouts, 
or  the  axis  may  receive  motion  by  gearitig  from  the  drill. 

In  the  Haymaking  Machine  patented  and  manufaetured  by 
Mr  H.  A.  Thompson  of  Lewes,  there  are  some  novelties  of 
arrangement  and  principle  which  are  deserving  of  notice.  In  the 
haymaking  macliines  at  first  introduced,  **  tedding,"  of  turning 
the  hay  completely  over,  was  the  only  operation  intended  to  be 
performed  by  them.  Now,  however — whether  desir&Ue  or  not  we 
do  not  now  propose  to  discuss,  albeit  the  necessity  for  it  may  be 
reasonably  doubted — another  process  in  hay-making  by  machine 
is  required,  namely,  slightly  raising  from  the  ground  and  scatter- 
ing behind  the  machine  the  hay  which  was  deposited  by  the  com- 
plete turning-over  action  of  the  machine  in  the  first  instance. 
There  are  thua  two  actions — one  the  "  forward,"  in  which  the  hay 
is  lifted  from  the  ground,  and  turned  completely  over  towards,  the 
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back  of  the  machine;  the  other  the  " backward,"  by  nvhich  the 
hay  thus  deposited  is  throii^n  back,  but  only  slightly  raised,  not 
turned  over  by  the  machine.  It  is  obvious  that  the  form  of  **  tine" 
which  is  capable  of  performing  the  turning-over  action  of  the  first 
movement,  will  not  be  well  adapted  for  the  more  simple  operation 
of  the  second  or  reverse  action.  In  the  form  of  tine  patented  by 
Mr  Thompson  there  are  two  teeth— ^one  curved,  to  perform  the 
**  tedding;'*  and  the  other  radial,  to  perform  the  light  scattering  of 
the  hay  when  the  reverse  action  is  used. 

The  travelling-wheels  and  teethed  driving-wheels  are  monnted 
upon  solid  axles  revolving  on  adjustable  bearings.  This  arrange- 
ment obviates  two  inconveniences  attendant  upon  some  forms 
of  "  tedding-rtiachines/'  in  which  the  travelling-wheels  had  hollow 
naves,  turning  on  a  hollow  pipe  or  projection  on  the  side  of 
the  machine,  producing  an  unsteady  motion,  and  where  the  bear- 
ings, being  fixed,  no  adjustment  of  the  toothed  gearing  could  be 
made.  From  the  excellent  arrangement  of  its  parts,  and  the 
attention  evidently  paid  by  the  patentee  to  the  construi!tive 
details,  so  as  to  insure  lightness  with'  strength^  this  machine  is 
worthy  of  notice.  We  intiy  add  that  it  obtained  the  first  prize — ^a 
gold  medal  and  250  francs — at  the  Paris  Exhibition  in  1856. 

In  the  department  of  machines  for  the  ''  Preparation  of  Food  of 
Cattle,"  a  novelty  was  exhibited  by  Mr  Bentall  of  Maldon,  Essex, 
in  his  patent  **  Root-pulper."  In  this  machine  a  barrel  is  pro- 
vided with  a  series  of  knives,  or  rather  teeth,  set  in  a  helical  form 
round  its  periphery  ;  parallel  to  this,  and  in  close  contact,  a  small 
diameter  worm,  or  Archimedean  screw,  revolves,  the  pitch  of  this 
corresponding  with  the  pitch  of  the  helical  line  formed  by  the 
teeth  on  the  large  barrel.  Motion  is  given  to  the  worm-screw  by 
a  toothed  wheel  in  the  shaft  of  the  barrel,  working  into  a  frame 
keyed  on  to  the  shaft  of  worm.  As  the  barrel  is  small,  the  teeth 
pass  between  the  threads  of  the  worm ;  and  the  combined  action — 
the  tearing  of  the  teeth  and  the  squeezing  of  the  worm-screw  of 
the  two— very  speedily  reduces  the  roots  to  a  good  pulp.  Old  or 
broken  teeth  can  be  taken  out,  ai;id  new  ones  substituted,  without 
rendering  it  necessary  to  take  the  barrel  out  of  its  bearings.  The 
arrangement  seems  well  calculated  to  prevent  clogging,  and  keeps 
the  root  well  up  in  the  proper  position  to  be  regularly  rasped 
down. 

Mr  Bemhard  Samuelson  of  Banbury  exhibited,  amongst  an 
excellent  assortment  of  gardeners'  turnip  -  cutters,  a  new  patent 
'^  Combined  Machine'"  for  grating  roots  and  cutting  chaff,  and  is 
designed  to  meet  the  wants  of  agriculturists  using  a  mixture  of 
roots  and  chaff.  As  these  are  cut,  they  are  intimately  mixed,  and 
are  passed  through  the  same  spouts.  The  two  portions — ^the  chaff- 
cuttmg  and  turnip-grating — ^^  are  arranged  so  as  to  be  easily  dis- 
connected and  thrown  into  gear  again  by  any  laboureri  so  that  the 
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implement  possesses  tbe  advantage  of  two  separate  e£Bcient 
machines  at  much  less  cost ;  of  mixing  the  food  more  thoroughly 
than  can  be  done  by  the  hand  or  the  fork ;  and  (if  driven  by  power) 
requires  the  driving  arrangements  of  one  macliine  only — thus  sav- 
ing the  cost  of  a  set  of  driving  apparatus.  A  man  and  a  boy  will 
do  100  bushels  of  mixed  food  per  hour.''  Such  are  the  advantages 
attendant  upon  the  use  of  the  machine,  as  stated  by  the  ingenious 
inventor ;  but  it  appears  to  us  that  tbe  machine  want^  a  power  of 
adjustment,  by  which  the  requisite  proportions  of  the  materials  used 
can  be  passed  through  it,  to  meet  the  requirements  of  a  variety  of 
cases;  for  it  is  evident  that  a  mixture  which  would  suit  the  wishes 
of  one  feeder,  might  be  opposed  to  those  of  another.  If  this  adjust- 
ment could  be  given,  to  the  machine,  it  would  doubtless  be  an  ex- 
ceedingly useful  one.  A  rough  adjustment  is,  however,  obviously 
within  the  reach  of  the  operator,  by  only  feeding  that  portion  of 
the  machine  from  which  the  most  material  is  required.  Thus,  if 
more  turnips  than  chaff  is  required,  the  turnip-chopper  can  be  fed 
while  the  straw  or  hay  trough  remains  unused,  and  vice  versa. 

In  this  department,  Mr  Patterson  of  Beverley  exhibited  his  new 
Roller  Mill  for  crushing,  grinding,  and  shelling  various  kinds  of  pro- 
duce. In  this  machine  the  rollers  are  placed  in  such  a  manner 
that  the  axis  of  one  roller-shaft  is  in  a  different  plane  to  the  other, 
thus  producing  a  compound  or  wrenching  action  in  grinding.  The 
distance  between  the  rollers,  and  the  conseauent  fineness  of  the 
material  which  passes  between  them,  is  regulated  with  great  ease 
and  to  a  considerable  nicety  by  placing  one  of  the  rollers  on  a  lever 
adjustable  by  a  screw. 

We  come  now  to  notice  thffnovelties  in  the  department  of  '^  Dairy 
Mechanism  ;*'  and  first  we  shall  describe  the  ^'  Churn''  invented 
and  manufactured  by  the  manufacturer  of  tb^  maclitne  last  noticed. 
This  he  calls  the  '*  Cradle  Becking  Churn/'  It  consists  of  a 
square  box  supported  on  levers  or  standards,  two  at  each  end, 
these  being  jointed  to  the  framing  and  to  the  under  side  of  the  box. 
As  the  box  is  pushed  and  pulled  to  and  fro  by  )iand,  it  oscillates 
or  vibrates  on  the  levers  from  tight  to  left^  and  Wca  versa^  and  its 
contents  are  dashed  in  alternately  contrary  directions.  The  machine 
in  principle  closely  resembles  the  ^^  swing  chum  ^'  of  DrFarron  and 
Mr  Horrocks,  described  and  illustrated  by  us  in  a  former  number  ot 
this  Journal  (1853) ;  but  we  do  not  think  it  is  superior  in  me- 
chanical arrangements  or  more  easily  worked.  The  swing  churn 
partaking  of  the  motion  of  a  pendulum,  a  large  bulk  of  milk  can 
be  moved  in  it  with  very  little  expenditure  of  power — though  it  is 
but  justice  to  Mr  Patterson's  "  Cradle  Rocking  Chum  "  to  say  that 
a  very  large  box  was  moved  with  amazing  ease.  The  swing-churn 
has,  however,  this  decided  advantage  over  it,  that  the  return  stroke 
or  swing  is  performed  almost  entirely  by  itself,  the  push  only 
being  given  in  one  direction  ;  while  in  the  ^^  Bock  Cradle  Chum  " 
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the  back  motion  takes  as  inQch  power  as  the  forward.  According^ 
to  the  internal  arrangements  of  the  "  rock  cradle,"  it  may  be  used 
either  as  a  churn  or  as  a  "  root-washer:  "  for  the  latter  it  is  well 
adapted,  so  far  as  the  washing  is  concerned ;  to  fill  and  empty  the 
box  will  take  up  more  time,  however,  than  is  required  for  Cross- 
kiirs  Archimedean,  or  Richmond  and  Ghandler^s  Quadrantal  Root- 
washer. 

Mr  Fisher  of  Thrapston  exhibited  a  chum,  the  invention  of  the 
Rev.  Mr  Ferryman  of  Wadenhoe.  "  The  interior  of  the  chum  is 
the  section  of  a  circle,  of  which  the  dasher  may  be  said  to  be  the 
radius.  By  means  of  a  crank  the  dasher  reciprocates  from  side 
to  side  of  the  section  or  churn ;  and  on  the  end  of  the  circle  on 
which  the  dasher  is  suspended,  a  two-hand  lever  is  fixed,  by  means 
of  which  the  butter  is  compressed  with  the  dasher  before  it  is  taken 
out  of  the  churn.'^ 

We  now  notice,  as  the  last  of  the  novelties  in  the  "  Chum"  de- 
partment, the  "  Yankee  Hydrothermal  Chum/'  exhibited  by  Messrs 
B.  Moore  and  Company,  of  133  High  Holborn,  London.  In 
mechanical  arrangement  this  churn  has  a  close  resemblance  to 
Wedgwood's  table-churn,  with  which  our  readers  are  doubtless 
familiar,  the  peculiarity  or  principal  feature  residing  in  the 
'^  dasher ,''  which  is  hollow,  and  can  be  filled  with  warm  water  in 
cold,  and  with  water  of  the  natural  temperature  in  warm  weather. 
All  the  surfaces  of  the  dasher  are  curved,  no  angles  being  pre- 
sented. It  has  three  sides  or  surfaces,  the  contour  resembling 
somewhat  that  of  the  line  of  beauty ;  the  three  points  or  apeces 
of  these  lines  where  two  surfaces  meet  form  a  triangle  nearly 
approaching  an  equilateral  one.  TIfe  following  is  the  inventor's 
statement :  ^'  This  churn  is  capable  of  producing  butter  withoat 
fail,  in  any  season,  and  of  a  superior  quality,  and  increased  quan- 
tity, in  from  10  to  12  minutes,  not  only  from  pure  cream  and 
sweet  unskimmed,  but  from  sour  milk,  besides  the  yield  of  butter 
being  from  Jive  to  ten  per  cent  greater  in  quantity^  and  the  quality 
produced  better  than  can  be  produced  by  any  other  chum  now 
m  use. 

"  We  desire  to  have  it  distinctly  understood  that  there  is  no 
atmospheric  principle  involved  in  the  construction  and  operation  of 
the  Hydrothermal  Churn. 

"  Ihe  principles  pertaining  to  this  system  are  as  follow:  One 
.  equable  uniform  temperature  being  essential  in  the  disintegration 
of  the  oily  and  serous  com{)onents  of  cream,  it  becomes  necessary 
to  attain  the  desideratum  in  a  certain  methodical  manner,  which 
is  accomplished  through  our  improvements  embracing  a  vertically 
arranged  reservoir  dasher,  the  utility  of  which  is  to  distribute 
throughout  the  volume  of  milk  or  cream  a  more  general  degree  of 
temperature,  which,  together  with  the  friction  produced  by  the 
succession  of  eddies  caused  by  the  concave  and  concavo-convex 
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chambers  and  gatherers,  rapidly  chaDge  the  nature  of  the  milk  or 
cream/' 

We  took  occasion,  in  a  recent  article,  to  advert  to  the  devices  of 
chnm  inventors — their  name  is  indeed  legion — and  the  difficulties 
surrounding  an  intending  purchaser  While  selecting  a  machine 
from  the  numbers  presented  to  his  notice.  It  would  be  doing 
agriculturists,  and  others  directly  interested  in  this  branch  of  me- 
chanism, great  service,  if  some  competent  party  were  to  take  up  the 
whole  range  of  chums  now  before  the  public,  and  institute  a  rigid 
and  impartial  series  of  experiments,  with  a  vii^w  not  only  to  ascer- 
tain the  best  among  them,  but  if  possible  to  arrive  at  some  princi- 
ples which  would  insure  a  higher  state  of  efficiency  than  has 
hitherto  been  attained.  It  is  quite  obvious  that  every  inventor 
cannot  say  that  his  churn  is  the  best  extant. 

In  dairy  apparatus,  a  very  important  invention,  and  which  has 
Attracted  considerable  attention,  was  exhibited  by  Messrs  Griffiths 
of  Bradford  Street,  Birmingham.  This  was  "  Keevil's  Cheese- 
making  Apparatus,  for  Cutting,  Filtering,  and  Pressing  Curd."  If 
this  apparatus  fulfils  the  high  character  which  its  preliminary  suc- 
cesses would  seem  to  indicate  it  deserves,  its  introauction  will  be  a 
great  boon  to  dairy  farmers,  in  facilitating  what  is  now,  and  has  long 
been,  a  most  laborious  process  of  the  farm.  It  is  the  invention  of 
a  Mr  Keevil,  a  gentleman  who  has  all  his  life  been  connected  with 
dairy  farming,  and  who  is  thoroughly  acquainted  with  all  its  details. 

The  apparatus  consists  of  a  circular  vessel  of  zinc  or  galvanised 
iron  resting  upon  a  platform,  hung  upon  an  axis  or  pivot,  so  that 
the  vessel  can  be  slightly  lifted  to  one  side  to  allow  the  whey  to 
drain  off  through  the  filter  hereafter  described.  Across  the 
vessel  a  beam  is  fixed,  the  centre  of  which  affords  a  bearing  for  a 
vertical  kxis  or  spindle.-  On  this  spindle  the  knives  are  fixed. 
These  are  arranged  parallel  to  one  another,  and  stretch  from  side 
to  side  of  the  vessel ;  one  half  of  the  knives  are,  however,  placed 
vertically,  the  other  half  horizontally.  A  handle  fixed  at  the  upper 
end  of  the  spindle  is  used  to  give  a  rotating  motion  to  the  knives. 
At  one  side  of  the  vessel  a  subsidiary  receptacle,  of  a  semicircular 
form,  not  much  smaller  in  size,  is  attached ;  this  is  of  the  same 
depth  as  the  main  vessel,  and  communicates  with  it  by  means  of  a 
filter.  This  outside  Ccase  is  provided  with  a  plug  which  fits  tightly 
into  it,  and  which  is  removed  by  means  of  handles  at  its  upper  end. 
A  Btop-cock  is  also  provided  to  the  outer  case.  So  long  as  the 
plug  remains  in  the  interior  of  the  outer  case,  the  whey  is  pre- 
vented from  passing  through  the  filter ;  on  removing  it,  however, 
which  requires  to  be  done  carefully  in  order  not  to  remove  the 
filter,  the  whey  flows  through  the  fiher  into  the  outer  case,  and 
passes  off  by  the  stop-cock  above  described. 

The  operation  is  very  simple.  As  soon  as  the  curd  is  "  set," 
the  handle  is  turned  slowly  round,  causing  the  knives  on  its  spindle 
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to  cut  the  curd  very  gently ;  when  this  is  cut  sufficiently  small,  the 
knives  are  removed,  and  the  curd  allowed  to  settle.  The  face  of 
the  filter  is  then  carefully  cleaned  with  the  skimming-dish  from  all 
adhering  curd,  the  plug  removed  from  the  outer  case,  and  the  tap 
opened.  When  the  top  whey  has  flown  off,  leaving  the  curd 
visible,  a  tub-cloth  is  laid  over  its  surface,  the  edges  being  carefully 
placed  between  the  curd  and  the  vessel.  A  "  pressing-plate," 
provided  with  a  number  of  holes  on  its  surface  to  allow  the  air 
and  whey  to  pass  up  from  the  curd,  is  placed  upon  the  latter.  The 
bearing-arm,  carryiog  a  screw,  is  then  placed  acisoss  the  vessel, 
and  the  pressure  of  the  screw,  by  means  of  a  handle,  transmitted  to 
the  four  arms  or  bearers  which  rest  upon  the  pressing-plate.  The 
pressure  should  be  gentle  at  first,  and  gradually  increased.  After 
this,  "  the  pressing-plate  is  removed,  and  about  6  inches  of  curd 
cut  back  all  round  the  tub,  placed  in  the  middle,  and  the  whole 
again  pressed  as  before,  for  as  long  as. required;  it  is  then  cut  up, 
or  ground  and  vatted  in  the  usual  manner.'' 

In  comparing  the  operation  of  this  apparatus  with  the  old  manual 
process — 1st,  The  cutting  of  the  curd  with  the  revolving  knives,  as 
opposed  to  the  use  of  the  ''  stirring  stick,''  or  other  means  usually 
employed ;  2d,  The  separation  of  the  whey  from  the  curd  by  a  self- 
acting  filter,  as  opposed  to  the  laborious  method  of  cutting  it  with 
a  cheese-bowl,  and  pressing  it  through  a  sieve ;  and,  lastly.  The 
pressing  and  drying  of  the  curd  by  easily  regulated  mechanism, 
as  opposed  to  the  tedious  and  laborious  process  now  in  use — it 
may  be  easily  understood  how,  by  its  means,  labour  is  saved  and 
cleanliness  insured ;  not  to  mention  the  superiority  of  the  article 
produced— a  superiority  which  many  testimonials  from  reliable 
authorities  seem  to  establish. 

We  have  now  finished  our  description  of  novelties  in  the  various 
departments  we  classified  at  the  commencement  of  our  article,  and 
in  conclusion  claim  the  attention  of  the  reader  for  a  few  lines 
further,  while  we  notice  one  or  two  novelties  not  coming  strictly 
under  any  of  these  departments ;  and  of  these  we  first  notice  the 
"  Patent  Endless  Bound  Saw  "  of  Messrs  Barrett  Exall,  Reading, 
and  Andrewes.  This  is,  perhaps,  one  of  the  most  thoroughly  satis- 
factory inventions  of  recent  introduction  which  we  have  been 
called  upon  to  examine.  From  the  simplicity  of  its  arrangement, 
the  small  power  required  to  work  it,  and,  above  all,  the  amazing 
facility  which  it  affords  to  cut  wood  to  almost  any  form  required, 
it  at  once  arrests  attention.  The  saw  is  a  narrow  band  of  thin  steel, 
yet  strong  and  durable  withal,  one  side  of  which  being  serrated. 
This  endless  band  is  passed  over  two  drums  or  pulleys,  one  side  of 
the  saw  passing  through  a  slit  made  in  a  cast-iron  table,  the 
upper  surface  of  which  is  accurately  planed,  and  on  which  the 
wood  to  be  cut  is  laid.  No  country  mechanic  should  be  without 
one  of  these  machines.    The  saw  is  ^'  far  more  economical  than  the 
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circular  saw  in  the  power  consumed,  and  is  capable  of  adaptation 
to  all  thicknesses  of  wood,  and  almost  every  variety  of  irregular, 
circular,  and  angular  sawing.  It  has  also  the  advantage  that  it 
wastes  far  less  wood  (a  matter  of  much  importance  in  cutting  thin 
and  small  goods),  and  that  it  does  not  throw  its  dust,  thus  showing 
the  line  for  its  work  clear." 

Beaden's  Patent  Eaves  Gutter  Tile  (exhibited  by  J.  B.  Lawes, 
1  Adelaide  Place,  London  Bridge,  London),  for  spouting  farm- 
buildings,  is  worthy  of  notice,  from  the  simplicity  of  the  means  by 
which  it  proposes  to  effect  a  very  important  object.  It  is  simply  a 
tile  with  the  lower  end  turned  up  at  right  angles.  Soibe  of  the 
tiles  are  made  with  an  outlet  pipe  or  tube  in  the  centre  to  carry 
off  the  water,  while  others  are  made  with  stopped  ends,  to  serve  as 
the  termination  of  the  lines.  Each  tile  is  connected  to  the  next  so 
as  to  form  a  perfectly  even  and  water-tight  gutter ;  at  the  upper 
part  they  are  nailed  to  a  thin  batten  laid  along  the  rafters,  the 
lower  end,  which  forms  the  gutter,  resting  on  the  wall.  They  are 
sufficiently  strong  to  allow  of  a  ladder  to  be  placed  against  them. 
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What  maybe  expected  from  Algiers. — There  was  no  department 
of  the  Paris  Universal  Agricultural  Exhibition  of  1856  which 
showed  more  the  wealth  and  importance  of  the  country  which  it 
represented,  than  that  of  Algiers.  The  great  variety  of  its  pro- 
ducts, and  the  early  maturity  of  its  crops,  which  were  ready  for  the 
sickle  months  before  those  of  any  country  in  Europe,  pointed  to  a 
mine  of  intrinsic  and  industrial  wealth,  the  working  out  of  which 
would  engage  the  attention  of  the  French  Government  during 
many  years  of  peace,  by  a  judicious  system  of  colonisation,  and 
the  devising  of  measures  best  adapted  for  the  development  of  its 
resources.  An  important  place  is  now  assigned  to  remarks  on  the 
agriculture  of  Algiers  in  all  French  agricultural  jounmls,  from  one 
of  which,  the  Journal  d* Agriculture  Pratique,  we  have  obtained  the 
following  particulars.  In  1856,  reaping-machines  were  imported 
into  Algiers :  one,  constructed  on  the  principle  of  Manny's,  was 
drawn  by  four  horses,  and  required  the  attendance  of  two  men.  It 
cut  about  10  acres  per  day,  at  a  cost  of  from  12s*  to  16s.,  including 
every  expense  except  the  gathering  into  sheaves — that  is,  at  the  rate 
of  about  Is.  5d.  per  acre ;  while  the  cutting  alone,  with  the  hand, 
would  have  cost  from  12s.  to  16s.  per  acre.  One  of  Bell's  reapers 
was  imported  last  year,  for  which  one  of  M'Cormick's  has  been 
substituted  this  year,  another  of  which  was  also  sent  over  to  a 
different  part  of  the  colony. 

Threshing-machines  have  already  been  introduced.    Mention  is 
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made  of  a  colonist  whose  crop  was  cut  in  the  beginning  of  June,  and 
threshed  out  by  means  of  a  locomotive  steam-engine.  The  crop 
consisted  of  600  cwt,  or  about  130  qrs.,  and  immediately  after  it  was 
threshed,  it  was  despatched  to  Marseilles  about  the  25th  of  Jane. 
If  a  reaping-machine  had  been  used,  the  farmer  would  have  gained 
ten  days.  Thus,  by  the  use  of  these  two  machines — a  reaper  and 
a  threshing-machine — the  Algerine  farmer  would  be  in  a  position 
to  export  his  crop  to  Europe  by  the  15th  of  t/une,  at  a  time  when, 
after  years  of  scarcity,  the  supplies  in  Europe  are  nearly  exhausted. 
Algiers  has  lost  every  year  enormous  quantities  of  grain,  an  esti- 
mate of  which  appeared  in  the  official  reports,  simply  from  the  want 
of  the  means  of  expediting  the  operations  necessary  for  getting  the 
crop  ready  for  market.  In  1854,  for  instance,  one  third  of  the 
crop,  or  upwards  of  1,000,000  qrs.  of  wheat  and  barley,  were  lost. 
And  though  this  may  appear  strange,  it  is  not  the  less  true ;  for, 
under  the  burning  sun  of  Africa,  the  fine  kinds  of  wheat  are  very 
easily  shaken,  and  it  is  therefore  necessary  to  reap  them  before 
they  have  reached  maturity.  Enveloped  in  their  bearded  chaff, 
the  coarser  wheats  and  barley  are  enabled  to  resist  better;  but 
even  they  in  time  suffer  also  from  the  shedding  of  the  grain ;  and 
considerable  loss  also  is  experienced  from  the  same  cause  during 
the  cutting  and  carrying  of  the  crop.  And  from  the  time  of  the 
maturity  of  the  crop  to  its  being  cut  down,  flocks  of  sparrows  de- 
vour an  immense  quantity  of  the  grain.  Now,  from  want  of  hands, 
the  harvest  generally  extends  over  a  period  of  from  five  to  six 
weeks,  while  eight  or  ten  days  would  be  quite  sufficient  to  finish 
the  whole  operations  required,  if  proper  means  were  at  the  com- 
mand of  the  farmer. 

This  is  the  true  explanation  of  the  smallness  of  the  produce,  which 
otherwise  it  is  impossible  to  reconcile  with  the  magnificent  appear- 
ance of  the  harvest,  and  with  the  justly*founded  fame  of  the  fertility 
of  the  soil  of  Algiers.  In  1854,  a  year  noted  for  its  great 
abundance,  the  wheat  is  reported  at  a  mean  only  of  11  bushels 

Eer  acre,  while  the  average  produce  of  France  is  about  14 
ushela  per  acre.  The  usual  average  yield  of  Algiers  is  only  about 
8^  bushels  per  acre — that  is  as  much  as  to  say  that  the  colonists 
lose  about  the  half  of  their  produce  from  want  of  hands  aud 
machines  in  harvesting  their  crop.  The  advantage  of  reaping- 
machines  is  brought  out  in  a  stronger  light  in  these  Notes  than  we 
ever  recollect  of  having  it  treated  before.  It  is  not  so  much  the 
mere  difference  of  expense  between  cutting  a  crop  by  machine  and 
by  hand  labour,  though  that  is  not  to  be  overlooked,  but  the  great 
advantage  of  the  farmer  in  this  case  is  the  saving  of  time,  which 
to  all  intents  is  money.  In  Algiers,  from  the  intensity  of  the  heat 
and  the  dryness  of  the  climate,  the  crop  is  brought  rapidly  to 
maturity ;  and  every  day  that  elapses  after  it  is  ripe  for  the  sickle, 
increases  the  risk  of  loss  from  shaking  in  a  much  greater  degree 
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than  It  does  in  this  country.  Besides  this,  the  use  of  the  reaping- 
machine  becomes  almost  a  necessity  in  Algiers,  as  it  is  in  America, 
from  the  scarcity  of  hands  to  harvest  the  crops ;  while  the  farmer 
in  the  former  country,  by  the  combined  aid  of  it  and  the  threshing- 
machine,  obtains  a  command  of  the  markets  of  Europe  at  the  very 
time  when  the  highest  price  can  be  got  for  his  produce.  Alto- 
gether, we  know  not  a  better  field  for  the  profitaole  employment 
of  agricultural  machinery,  for  the  investment  of  capital,  and  for 
the  putting  forth  of  the  energies  of  the  French  colonist,  than 
Algiers. 

Profits  from  good  Farming  in  France. — We  give  the  following 
particulars, extracted  from  the  Journal  ^ Agriculture  Praiique^  both 
to  show  the  benefits  of  good  farming,  efficient  drainage'  use  of  guano, 
and  the  judicious  selection  of  animals  and  seeds,  and  also  to  give 
some  idea  of  how  such  thiugs  are  managed  in  France.  M.  Chomel- 
Adam  bought  in  April  1855  a  property  near  Boulogne-sur-Mer. 
It  consisted  of  about  112  acres  of  wet  lano,  reckoned  about  the  worst 
in  the  district,  for  which  he  paid  about  £1400,  or  nearly  £13  per 
acre,  including  the  buildings,  which  were  valued  at  £AQO,  Before 
the  purchase,  the  rent  was  ^40,  by  which  the  farmer  was  nearly 
ruined,  and  possessed  only  four  horses,  five  cows,  one  sow,  and 
some  fowls. 

The  farm  is  now  all  drained  at  a  depth  of  about  4  feet,  and  at  a 
cost  of  nearly  ,f*3,  lOs.  per  acre.  The  crops  on  it  this  year,  which 
are  far  better  than  those  on  the  neighbouring  farms,  are  equal  to, 
if  they  do  not  surpass,  those  on  lands  valued  at  £44  per  acre. 

The  stock  on  the  farm  consists  of  five  horses,  four  foals,  eighteen 
cows  in  boxes,  some  calves,  and  a  number  of  pigs,  all  of  which  have 
been  carefully  selected,  and  are  of  the  best  breeds,  requiring  an 
abundance  of  nourishing  food.  They  are  in  first-rate  condition, 
while  the  neighbouring  farms  can  scarcely  support  some  poor 
miserable  brutes. 

For  the  last  three  years,  a  new  kind  of  red  wheat  was  introduced 
from  England,  which  has  proved  one  of  the  most  prolific  that  has 
been  tried  in  that  district,  and  is  not  liable  to  be  affected  by  blight. 
There  are  rarely  fewer  than  from  75  to  80  pickles  in  a  head,  and 
sometimes  as  many  as  110  are  counted  from  one  head.  A  patch  of 
ground,  very  wet  before  it  was  drained  last  year,  was  sown  with 
this  wheat  after  two  imperfect  ploughin^s,  and  without  any 
manure.  The  plot  consisted  of  64  acres,  which  received  in  spring 
a  dressing  of  nearly  12  cwt  of  Peruvian  guano,  at  the  time  that 
the  grass  and  clover  seeds  were  sown  among  the  wheat.  The  crop 
at  the  time  this  was  written  was  magnificent,  the  probable  produce 
of  which  would  be  about  165  bushels^  the  value  of  which  for  seed 
would  be  about  17s.  per  bushel.  Thus  this  piece  of  ground,  which 
did  not  exceed  ^80  m  value  before  it  was  drained,  produced  the 
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first  year  a  crop  worth  £140,  not  coanting  the  straw.  Besides 
tbisy  there  is  a  fine  appearance  of  clover  for  1857 ;  a  g'ood  crop  of 
oats  is  sare  to  follow  the  clover  in  1858;  and  in  1859,  with  an 
abundant  manuring,  which  the  farm  will  by  that  time  be  able  to 
produce,  the  soil  will  rank  among  the  most  fertile  in  the  district 

This  has  been  produced  by  complete  drainage,  which  cost 
altogether  about  ^24,  and  by  an  outlay  of  £8,  12s.  for  guano. 
Thus  have  the  results  of  thorough-drainage,  a  good  dressing  of 
guano,  and  a  good  kind  of  wheat,  been  sufficient  to  cover  the 
original  cost  of  the  land  and  all  expenses. 

On  Burning  Clay.  By  J.  TowEBS,  M.R.A.S.,  &c — In  order 
to  convey  clear  and  definite  ideas  of  a  process  which  has  been 
found  to  favour  the  growth  of  crops,  agricultural  and  horticultural, 
upon  stifif  and  binding  lands  previously  all  but  inert,  it  will  be 
proper  to  enter  upon  some  investigation  of  the  constituents  of 
agricultural  clays,  as  traceable  by  chemical  analyses. 

A  clay  soil  consists  of  a  large  proportion  of  alnmina  united  to 
silica,  of  various  degrees  of  fineness,  and  frequently  also  with  a 
portion  of  chalk  (carbonate  of  lime).  Alumina  is  an  oxide  of  the 
metal  (or  metaloid)  aluminum,  discovered  by  Sir  H.  Davy  in  1808. 
Alumina  may,  with  some  propriety,  be  called  the  earth  of  alum^ 
as  it  can  be  obtained  by  decomposing  a  watery  solution  of  pure 
alum  by  excess  of  carbonate  of  potash.  Silica — the  earth  of  flints — 
is  an  oxide  of  silicium,  a  substance  obtained  pure  by  Berzelius  in 
1 824 ;  whether  or  not  it  be  a  metal  is  not  as  yet  certainly  decided 
However,  silica  exists  in  many  minerals  and  precious  stones 
enumerated  by  Brande  and  other  chemists.  Bock-crystal,  quartz, 
Bristol  stones,  and  Cornish  diamonds,  may  be  cited  as  the  most 
familiar  specimens  of  pure  silica.  A  good  and  fertile  clay  soil, 
like  the  carse-lands  of  Scotland,  and  others  in  many  parts  of  Eng- 
land, requires  that  the  silica  should  be  very  fine,  and  intimately 
mixed  with  the  alumina;  in  which  case  the  earth,  though  stifi^and 
heavy,  is  still  plastic  and  laborable,  and  is  rendered  fertile  in  pro- 
portion to  the  organic  and  decomposable  substances  with  whicn  it 
IS  incorporated.  With  us  in  the  south  such  lands  are  termed 
clayey  loams;  they  form  those  rich  wheat-soils  which  yield,  year 
after  year,  abundant  crops,  provided  a  prudent  system  of  rotation 
be  adopted.  But  the  clays  of  Britain  are  not,  in  general,  of  that 
genial  description ;  and  of  this  we  possess  abundant  proof  in  the 
lands  about  Norwood,  Sydenham,  and  the  immediate  vicinity  of 
the  Crystal  Palace,  where  the  clay  is  deep,  very  stifle,  retentive  of 
water,  and  abounding  with  a  protoxide  of  iron,  the  presence  of 
which  is  easily  proved  by  placing  a  small  piece  of  it  (from  Beulah 
Hill,  for  instance)  on  a  common  fire  till  it  become  red-hot  through- 
out. When  removed,  it  is  found  to  have  acquired  the  texture  and 
red  colour  of  a  brick,  the  tint  being  produced  by  the  conversion  of 
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its  iron  into  peroxide  of  that  metal.  The  knowledge  of  this  fact 
furnishes  a  kej  to  discover  the  cause  of  that  melioration  of  in- 
tractable clay-lands  b^  the  means  of  fire.  But  before  entering 
farther  upon  its  chemical  agency,  I  would  refer  to  the  prodigious 
quantities  of  clay  that  were  thoroughly  burnt  for  the  express  pur* 
pose  of  preparing  the  walks  of  the  Crystal  Palace  gardens.  During 
three  seasons  one  might  observe  immense  mounds  of  clay  smoulder- 
ing in  many  situations  exterior  of  that  wonderful  erection.  The 
clay,  when  completely  burnt,  resembles  red-brick  rubbish ;  it  is 
itself  incapable  of  supporting  vegetatiqn,  and  is  very  inimical  to 
-worms.  Hence  the  walks  are  safely  underlaid  with  burnt  clay, 
over  which  is  placed  the  usual  superstratum  of  gravel.  Thus  not 
a  single  weed  has  been  seen  during  the  two  years  that  the  public 
has  had  access  to  the  gardens. 

Some  years  ago  the  practice  of  clay-burning  was  adopted  by 
one  of  those  clever  practical  gardeners^with  whom  I  had  occasion 
at  various  times  to  communicate,  and  I  now  refer  to  an  article 
written  by  him  on  the  subject.  The  writer  begins  by  adverting 
to  several  practical  facts,  or  the  results  of  experiment  upon  the 
broad  scale,  made  by  parties  whose  names  and  residences  are  given, 
bnt  which  it  will  not  be  needful  to  quote.  A  gentleman  intending 
to  enclose  a  piece  of  strong  clay-land  for  a  garden,  and  knowing  a 
celebrated  agriculturist  at  Betley  in  Stafifordshire,  he  asked  his 
opinion  on  the  subject,  and  was  advised  by  him  to  let  the  whole  be 
burnt,  and  this  was  done  in  a  few  weeks.  Thus  was  completed,  in 
so  short  a  time,  a  work  that  otherwise  could  not  have  been  accom- 
plished in  his  whole  lifetime — that  is,  he  rendered  the  ground 
prolific,  and  wherein  every  sort  of  garden  crop  perfectly  suc- 
ceeded. Again,  another  gentleman,  who  had  enclosed  a  piece  of 
similar  land,  put  the  question  to  the  writer  (through  the  medium 
of  The  Oardeners  Magazine — Loudon's),  "  whether  he  could  have 
taken  any  other  method  than  adding  sand,  ashes,  light  earth, 
vegetable  mould,  and  other  suchlike  materials,  sufiicieut  to  have 
made  a  garden  upon  a  bare  rock ;  but,  when  the  whole  were  in- 
corporated, a  garden  of  clay  still  remained  I" 

Mere  I  must  refer  to  a  circumstance  which  came  to  my  know- 
ledge while  residing  in  Berkshire.  At  a  fine  estate  on  the  border 
of  Bucks,  near  the  Thames,  there  were  some  of  the  best  and  most 
fruitful  kitchen  and  fruit  gardens  that  I  ever  visited.  The  gar- 
dener, a  clever  and  active  man,  had  himself  in  a  great  degree 
formed  and  laid  it  out.  The  original  staple  was  a  binding  and 
intractable  clay.  Every  known  meliorator  was  tried,  but  in  vain : 
at  length  pit-coal  ashes  from  the  forcing-houses  were  tried,  and 
succeeded  perfectly.  This  led  to  the  introduction  of  quantities  of 
such  coal-ash ;  and  these,  with  thorough  incorporation  and  deep- 
trenching,  efifected  the  gardener's  object,  ana  entirely  corrected 
the  texture  of  the  land.    Ooal-ashes  vary  in  quality,  and  their 


666  THE  FAIUlBiBS!  ^mj^lt^BQQK^r^Of  LV, 

chemical  ingredi^ute  .difiFer  according^ ;  n^rj^tb^ieisyitbeyf  %tt*re 
the  products  of  comoustiqn,  a^d.tke.aiie^  oxide  of  iivon^And>btumt 
eiarth  which  .tfiey  contain^  produce  results  eatire^  diA^foUar  ta 
^096  obtained  from/ raw  eiliciou^  .4and§,  which' are laj ways rfiMtod 
incapable  to  subdue,  the  latractable  tenacity  of.iiH^rtrGlays^:^  ' '  - 

Returning  to   the  .  article  first  «dl^ded  to^  I.  qpiie^  .^^nbatifli'' 
the  foIIowiDg   statements:    ^' When  I  .firiat/e^u^Qe  ..ta^tbia-.iplaoQr- 
although  the  garden  had  been  formed  twenty-five  years,  with 
most  excellent  judgrpent^  it  was  Jfor  the  mo^t  part...ai  «^0Dg 
clay;  and  within  9  inches. of  t;he.wrface  evW' the. nMml  oomK 
mon  articles  would  not  live  upon  it,     No  weather  appeared  <o/ 
have  a  good  effect.     At  one  time  it  was  co<crered  with  ¥M»tery  «iid* 
at  another  ^rendered  impenetrable  by  being,  too  dry-    After iwit-t: 
nessing  the  effect  on  a  similar  clay  at  the  place  (JBetley)  .befoffe. 
named,  I  commenced  burning,  and  m  a.  fewday^  poroduqod  a  Kifim** 
position  3  feet  deep,  equal,  if  not  superior,  to  ,any  aoil  in  the 
county ''  (Derbyshire),  .  The  clay  is  rendered  pliaWe  .aa  bwnit. 
chalk,  and  seems  to  possess  the  quality  xxf  holding  ja$t »  auffiwnt^ 
({uantity  of  moisture,  and  no  more:  eyery  thing  ikMeav^  to  thrive 
in  it.     As  to  peach'^borders,  I  last  summer  appliea  a  quantity*  of 
burnt  clay  to  some  old  peach-trees,  and  on  examining  their  roots 
in  the  autumn,  I  found  abundance  of  good  young  roots  growing  in 
complete  bunches;  and  I  believe  that,  were  those  peach-borders 
composed  of  three  parts  of  this  material,  they  would  not  be  attacked 
by  those  diseases  so  prevalent  in  the  spring,  and  would  be  more 
likely  to  make  their  wood  with  shorter  joints,'  and  rtpeamuch 
better  and  earlier,  than  they  could  do   in  a  compost  strongly 
maisured.     The  operation  of  burning,  and  the  process  adopted  by 
piy  able  correspondent,  are  thus  described  : —  . 

"  A  trench  8  feet  wide,  and  about  3  feet  deep,  is  thrown  oiit ;  into 
this  is  placed  so  much  small  wood  or  faggots  as  will  fill  the  trench 
to  the  level  of  the  gronnd.  A  quantity  of  stronger  wood,  such  as 
the  roots  of  old  trees,  &c.,  is  then  superposed,  which  must  be  regu- , 
lasted  according  to  the  bulk  of  clay  about  to  be  burnt.  When  tbe 
T^bole  is  so  completed,  advantage  is  taken  of  fine  weather  to  light 
the  fire  ;  and  when  this  is  done,  the  whole  is  covered  up  with  t^at 
part  of  the  clay  which  came  last  oTit  of  the  trendi,  It  beii^  ,the 
strongest.  As  the  fire  advances,  mare  earth  is  thrown  upon  tho 
heap,  making  an  embankment  with  the  top  soil,  and  of  every  part 
which  contains  any  vegetable  matter.  As  the  fire  increases,  the 
contiguous  (day  is  dug  up,  and  thrown  on  the  top ;  and  i(hould 
the  weather  continue  dry,  any  more  wood  will  seldom  b&  required. 
When  the  violence  of  the  fire  haa  subsided^  the  soil  is  spread  out, 
and. on  account  of  carbonaceous  principles  it  has  received  dtrrilirg 
the  process,  it  is  rendered,  >in  point  of  richness^  fully,  equal lo  8o>ot. 
Ground  so  treat;€|d.will  r;9rely  wavt. any  manure  tov,fo^t^o9C&'9Q 
yeafs,  as  every  species  of  vegetable  appears  to  grow  piuch  too  strong 
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dnring  the  first  two  years.  In  some  cases  where  there  is  naturally 
much  calcareous  matter  combined  with  the  clay,  a  portion  of  it  may 
be  converted  into  lime  by  the  process  of  burning.  One  great  and 
permanent  advantage  will  also  result  from  it,  for  every  kind  of 
insect  and  pernicious  weed  is  effectually  destroyed.  And  where 
the  process  nad  been  performed  even  years  before,  either  slug  or 
snail  was  scarcely  ever  observed. 

Experiments  on  Turnips  with  different  kinds  of  Manures. — 
In  the  present  state  of  the  guano  market,  the  following  experiments 
willy  we  trust,  be  useful  to  those  who  are  at  a  loss  as  to  the  best 
substitutes  to  use  for  Peruvian  guano.  The  whole  of  the  field  was 
manured  with  good  farmyard  dung,  at  the  rate  of  20  tons  per 
imperial  acre,  and  the  following  substances  were  applied  at  a  cost 
of  26s.  6d.  per  imperial  acre.  AH  the  different  ridges,  set  apart 
for  the  experiments,  were  managed  in  the  same  way,  and  as  there 
was  considerable  variety  in  the  condition  of  the  soil,  we  thought  it 
better  to  make  a  series  of  experiments  over  the  field,  instead  of 
one,  equal  portions  of  land  being  taken  throughout^  and  the  pro- 
duce of  adjoining  ridges  weighed : — 

f  DisBoWed  bones  and  Peravian  guano  gave  6  tons  2  cwt. 


1st  Ex. 
2d  Ex. 
3d  Ex. 


(  SteaoMd  bones  and 
}  Steamed  bones  and 
( Dissolved  bones  alone, 
( Dissolved  bones  alone, 
I  Steamed  boned  alone, 


do. 
do. 


4tli  Ex.  1 1^**"'®  ^V^  '^^'l®' 

I  Leone  and  Peruvian  guano, 


8 

1     : 

7 
17} 

m 
n 

12i 


The  turnips  were  swedes,  which  were  all  sown  between  the  2d  and 
20th  of  May.  They  escaped  the  ravages  of  the  fly,  and  were  above 
an  average  crop.  The  principal  fact  to  which  we  would  direct 
attention  in  the  above  experiment  is,  that  as  good  a  crop  was  grown 
without  any  Peruvian  guano,  and  considering  the  relative  prices 
of  it  and  of  steamed  and  dissolved  bones,  this  season  we  intend  to 
dispense  with  the  use  of  it  entirely  on  a  field  of  similar  character 
to  that  experimented  on  last  year,  and  we  feel  convinced  that  we 
will  raise  as  good  a  crop  at  a  cheaper  rate. 

As  a  set  off  against  this,  we  give  the  following  report  of  a  com- 
parative trial  of  artificial  manures  at  Borgue,  as  detailed  in  the 
Dumfries  and  Galloway  Standard : — 


liAlfURU. 

Quantity  per 
Impenal  Acre 

Vahit. 

Weight  of  Roots. 

WttigtitoTTopi. 

Peruvian  Guano, 

cwt.  qr.  lb. 
6     0     6 

£    a     D. 
2  16  10 

ton.  cwt    qr.    lb* 
20   12     2     3 

ton.  cwt.  qr.  lb. 
2     0     6     7 

Bolivian      do., 

5    0    6 

2  13     0 

19  15     1  22 

1  12     1  25 

Blood  Manure, 

7    2    9 

2  16  10 

18     5     3  11 

1     2     0  21 

Dissolved  Bones, 

7    2    9 

2  16  10 

17  15    0    3 

2    0    2  10 

JOURNAL. — ^MARCH  1857. 
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The  maniiVeB  experimental' tipoo  veM  aH  the  b^  of  libeirkind. 
The  land  liglit,  upon  a  ekiy'riate^  never  grvv  ttnliipfi^  befe^/8(B^ 
ki' very  poor  conoitfoft.  '  ■■  -  i . .  .  , 

•  The  reftults  may  be  depetided  tipeii  as  ttiorovigfaly'  nebtirate, 
^  every  turnip  being  weighed/'  and  enfficientlyeatten^e  for-ttll 
praotical  pnrposes.  ....... 

We  extract  also  the  following  expefriment,  pei^^nned  ftH  Olan^ 
hoje  in  County  Down,  under  the  superintendence  of  Mr  T«^mple- 
ton,  from  the  Irish  Farmers'  Ocusetis,  Onr  object,  m  transerlbi&g 
this,  is  to  show  that  in  many  instances  farmers  need  nbfr  hesitate  lo 
use  bones  as  a  substitute  for  Peruvian  guano,  in  raising  the  tumfp 
crop ;  for  though  it  is  mentioned  that  the  turnips  grown  (rem  the 
farmyard  manure  and  gnano  were  better  than  those  raisedfrom  htm- 
yard  manure,  and  bones  of  equal  value  to  the  guano,  still  it  is  found 
that  the  cattle  fed  on  the  latter  made  greater  progress  than  those  fed 
on  the  former;  and  the  crop  of  oats  in  the  following  year  was  ako 
better  after  the  manure  and  bones  than  after  the  manure  and  g^ano. 

^  The  next  experiment  to  which  we  shall  refer  is  one  which  was 
made  by  Mr  Templeton,  in  order  to  test  the  relatire  feeding  ppo- 
perties  of  turnips  grown  on  different  manures.  The  soil  of  the  field 
npon  which  the  turnips  destined  for  this  experiment  were  grown  was 
of  equal  quality  throughout,  and  the  preparatory  cultivation  of  the 
different  lots  precisely  similar.      The  seed  used  was  Skirving's 

?urple  top  swede,  and  the  different  lots  were  manured  as  follows : — 
st  lot,  24  tons  of  farmyard  manure^  per  statute  acre;  2d  lot,  12 
tons  farmyard  manure  and  2^  cwt.  Peruvian  guano  per  acre; 
3d  lot,  5  cwt  Peruvian  guano  per  acre;  4th  lot,  12  tons  farm- 
yard manure  and  12  bushels  of  bones.  Drills  28  inches  a^ftrt. 
The  cattle  selected  for  this  experiment  were  twelve  healtby  boi^rs 
of  good  and  uniform  quality,  half-bred  short-horns,  and  2^  years 
old.  The  first  result  was  that  the  turnips  grown  on  farmyard 
manure  alone  produced  the  greatest  weight  per  acre ;  those  on  the 
farmyard  manure  and  guano  the  next ;  the  lot  on  farm  manure 
and  bones  third,  and  those  grown  on  ^uano  alone  the  lowest  weight 
of  all.  When  consumed,  it  was  found  that  the  cattle  fed  upon  the 
turnips  grown  from  farmyard  manure  alone  made  the  greatest 
increase,  the  farmyard  manure  and  bones  next,  the  &nnyard 
manure  and  guano  next,  and  those  on  the  turnips  grown  on  guano 
alone  the  least.  A  further  Experiment  conducted  in  the  succeeding 
year  showed  that  the  value  of  the  oats  grown  oh  the  difierent  l6ts 
was  in  a  *  Gomilar  ratio.  Such  experiments,  when  carefially  cott- 
dncted,  as  they  were  at  Ctandeboye,  are  the  surest  modes  of  adding 
to  the  general  stock  of  knowledge,  of  solving  doubts,  and  of  induc- 
ing a  proper  systom  of  management,  in  room  of  on6  founded  upon 
erroneous  oplniona'" 

Experiments  on  the  Manurud  Effects  of  certain  Cakes  from 
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Ohfgimifa  ^SMir^T!ht,  cb^i^iHueu^^of ^nmOf  fiP|^  tl)»  &otlr(gr^  ap- 

look  many  otber  substances  which  used  to  be  ia  high  favour^  Among 
tbo4^  Wj9  majF.ittentioalhe.  refuse  obt«ui^  after  the  ^xpres^ioti  of 
the  oil  £c!oia  ame^oagiMi^e  lof^s,  wdparticularLj'f^^ 
Public  attention  has,howeyer,  this  season  be^n  turned  to  thas^ 
agniii,  the  tue  of  which  is  forced  upon  farmers  by  the  scarcity  and 
liigb:{ntioe<of  9uaQ0«  Of  late  att<inipta.haTe  been  made  to  inirof- 
dneo  some:  ol  these  cakes  for  feeding  purposes^  for  which  thej 
seemed  w^lL  adapted  from  the  similarity  of  ^eir  ^eompositioB  to 
that  of  linseed  cake.  But  this  year  we  must  advocate  tneir  claims 
more  for  manure,  as  substitutes  for  rape-cak^  than  for  food,  as 
sttbstitutas  for  linseed-^eake*  An  experiment  with  seven  different 
kinds  of  cake  was  made  in  1855  by  M«  Corenwinder  to  asaertain 
th^  mamjirial  values,  and  the  results  have  been  published  in  a  late 
number  ^f  the  JowrmL  d'Agricuhure  Pratiqt*e*  In  April  1855 
deven  different  portions  of  a  field  measuring  each  about  8f  polos 
were  sen  apart  for  the  experim^enti  and  were  treated  alike  in  every 
j-aspect  as  regai'ds  labour,  and  ea^  plot  was  numured  with  220  lb. 
.of  one  or  other  of  the  following  substances,  and  sown  with  equal 
Quantities  of  mangold  seed*  The  previous  crop  was  oats*  The 
following  are  the  results  in  a  tabular  form : — 


2<aiiitOfCa)»orwbich 
4SD  n.  Sown. 


CMIperSSOlk 


Prodiioe 
in  lb. 


V»]a«  of 
Prodace. 


Difference  between 

Cost  of  ManaiB 

«nd  Produce. 


Aiachis  or  Earth-nut, 
SesaQiam,  «... 
Tooloucamia,    .    .    . 

^^WJf 

Camline, 

Rape, 

Hemp, 


£       B. 

0  9 
0  12 
0  10 
0  16 
0  14 
0  14 
0  14 


3194 
$324 

2904 
3487 
2917 
2811 
2640 


D. 

9 
3 

0 

4 


Now,  the  seeda  of  whieh  these  cakes  are  the  refuse  are  found 
abandantly  ki  the  countries  in  which  they  are  cultivated  or  grow 
w»ld|  and  were  imported  to  Lille  for  the  purpose  of  having  tM  oil 
escpressed  from  them.  The  arachis,  for  instance,  can  be  got  from 
Ameriea,  China,  Spain,  and  the  south  of  France ;  the  sesamum 
firom  I&dia)  £^ypt,  Syria^  and  the  West  Indies  j  the  toulouoanna 
from  Stf^^mbia ;  and  the  others  in  different  parts  of  Burope. 
To  these  W9  may  add  eastor-cake,  cottofl^-eakoi  and  6nnflower-«aJbe, 
all  idwtiAal  in  cOQip^aitioQ  with  those  montionf^  ^iboye^  and  the 
last  of  which  can  be  got  in  great  abundance  in  Qiany  parts  of 
Busua,  almost  at  the  cost  of  the  carriage,  after  the  oil  has  been  ex- 
pressed from  the  ^eeds,  whi^sb  are  gathered  from  plants  flourishing 
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inf  tifttiTe  lti3C(iriaB^'iki<1h6>ferltl^  and*  eiit^Bi(fiiiiBtep|ib8Fbf  ^hat 
empire.  All  tb«t  is  wiiisted  iami  ro^Ilur  -trttdei^iift'  tnosihdifflbmbt 
dubstances;  for  tliett  proidiietibii'  ^^ppeurs  to  be-  abnoife'vbQdndleK 
Farmers,  therefore^  having  frieoda  in  tbesecoustriea -where 'sqeb 

{slants  are  k'atsed^  Would  be  oonsulting  dieir  owa  laito'eBt  Ut'  make 
ri<|uiry  after  them^  as  rape^eake  is  selling  se.tieiJy'd^Hr  at  >preisont; 
{tfdeed, '  iti  the '  foregoing  table^  it  is  qnot^  aanongst  >ihj^  higbeiAia 
pirice  of  the  snbstaneesem^^jied ;  and  if  we  no'txri^akBithe.  figures 
mentioned  in  the  table  as  the  ^relative.  priioesiof^jthetairtidbBSy  ike 
eheapest  are  those  prineipaUy  not- of  European  gmwtbw  •  -  >.  * 

JEoBperimeuts  on  the  Potato  Crop. — Autumn-planting  of  potatoes 
has  been  often  recommended  as  a  preventive  of  the  disease,  and 
also  as  a  means  of  insuring  a  large  crop.  We  have  knowii  H  tried 
with  various  success ;  and  we  are  rattier  inclined  to  argue  against 
the  practice,  if  we  judge  of  the'rfight  fevour  it  has  neC'with  in 
this  country.  Our  experience,  at  least,  is  decidedly  against  it. 
Some  years  ago  we.  fdanted  anaere.  oir.tWiE)  kiraiiitiim^iv  ^  field 
in  which  there  was  a  variety  of  soil.  In  the  upper  part  the  soil 
was  a  stiff  loam,  in  the  centime  there  was  a  knoll  of  sand'^  «ind  at 
tl>e,  botton(ia  retentive  clay  ^  the  top  and  bottom  of  the  field,  ^^as 
'grained  every  18  feet,  and  3  feet  deep,  so  thkt  thte(  soiryas 
n«j  dry  as  it  could  be  m^de.,  On  examining  tiie't^<5tat6-sets  after 
'the  winter,  we  found  that  those  at  the  top  and  bottom  of  the  field 
bad  either  all  rotted  away  or  were  destroyed  by' wbhns,  irtrd  <hose 
III  the  sandy  knoU  had  also  suffered  considefably  from  n^orms  ; 
indeed,  the  whole  thing  was  so  unsatiaifadtol*y  thkt  we  ploughed  tap 
Hte  grpund  and  replanted  it  with  potatoes^  '  We  'fejt  satisfied. 
However,  from  this  experiment,. that  flatumn-plintihg  should  iiever 
}ie  attempted  unless  on  the  driest  soil. '         '  -,'.',. 

Every,  ope  is  not  so  unsuccessful  ai  we  wete,  it?  .tM  foMoWiirg 
remarks  will  prove.  The  Yieomt^  ,de  Montaignai?  xfepotti  fn ' tffe 
^Journal  ci' Agriculture  Pratique  that  he  Jias  practised  autdxrini^fetjt- 
Jing  for  the  last  three  yeai"S,  and  thajt  hie  bfts  always  b^ti  forturiate 
ih  getting  both  a  larger  and  a  sounder  crop  than  frotri.spiibg-J)lkirt- 
ing.  On  20tli'  JJovember  1855  h^  planted  ibout  '2il^6oda  wifli 
i>i  u.^u^jg  Q^  potatoes,  and  on  the  1st  i^eV-*"^^^-^'  i««aMi;^.iafi>n 
bushels  as  the  produce:  On  15tH  1 

quantity  bf  potatoes  ori  an  equal ^ 

quality,  and'  matiag'dai  iniabotinn^  a'nd'  hikritiring',  faf'ifev^y'W)r 
alike  as  that  planted  in  autumn  ;  and  on  the  13th  September  fol- 
lowing he  lifted  only  67  bushels  of  potatoes,  which  were  neither  so 
large  nor  so  good  as  those  raised  from  autumn-planting.  This 
experiment  agrees  entirely  in  the  results  with  those  obtained  in 
1854  and  in  1855  by  the  Vicomte. 

Top-dressing  with  guano  and  other  li^ht  manures  being  carried 
to  a  great  extent  for  some  years,  and  being  strongly  recommended 
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aipityfitid^e  when'  applied,  to  the  potato. ^ropiy ,^07  e^cperipAen^ 
wliich  test^tUo  aoiindiiess'of  thur  advicB  et  the  pre»e&t  .time  are  y^ 
tfctflarly  iis^aLto  the  fwrnafsr.  W01  therefore  wlgoin  the  foUowii^g 
dxperifnetitey-as  performed  and  defcaikd  by  a  getitieotan  aigi;uiig  him.t- 
self  ^^  Si^  laremess-Bhire^"  in  the  Agriculimal  QotZetk^  fro^  ivbk^ 
itiwiU'beiobsenredi  that  ^effect  of  top^dresaiug.  with  gUAOO  waf 
ntailj  to  reduce  the  orop<y  and  that  what  was  manured  witii  giUL^o 
ftlone  dkt  not  prodace  as  good  a  crop  as  what.reeeii^ed  dang  alotve^ 
wrpardydQag-and  pardy  guano.  >  We  may  mention  that  oui:expei:iT 
ence  has  ledtis  to  Bubetltutd  dissoli^ed  booeB  ja  a  great  J9^efk6ur^ 
for  guano  as  an  auxiliary  in  raising  potatoes. 

J.  .  :        >  .  Toni,  CwtiL     ■ 

.    ItpAi  1*  Maaored  at  the  rate  of  4  cwt.  of  Peruvian  guano,  4  9  j 

,/  2.  Same  manuring,  and  top-dressed  i^ith  2  cwt  guano  on 

•-■               edJtoly, 8  16J    •/ 

^  a*  li&in«red«btheT%teof  95  1oiid8ofduBg,      .       «           •.  4  18}  |. 
.     ,4    4<  Same  manuring,  and  top-dressed  with  2  cwt.  guano. on 

3d  July,              ...            .            .     ■      .  4  154    ^ 

/,   €.  Madm^  ad)  tM  miie'  of  15  loads' of  dung:  aoid  2  cwt 

.  .  .    •.,•      Dfgpano^      '      -•       '  .            .♦,/..,;  .^       .     ♦  5,  84  ,,j 

t.    ^  .6.  Sapoe  nmnuring,  ftnd  planted  witb  small  potatoes,        ...  .^  IO4 

We  may  add  that  we  have  experimented  several  times  witn 
different  siaes  of  potato-seta,  and  have  always  had  as  good  a  crop 
from  the  small  as  from  the  large.  In  .1855. we  divided  a  part  of  a 
j5el4  into  three  lots.  In  the  onQ  lot  we  planted  sets  of  large 
.potatoes  iust  as  they  were  prepared  for  the  Glasgow  market,  after 
'passing  throv;^h  a  l|-inch  riddle;  in  the  second  lot  we  planted  the 
tiddlingSy  cnttmg  a  piece  off  the  end  of  the  small  potatoes;  and  in 
the  third  lot  we  planted  large  and  small  mixed,  just  as  they  had 
been  gathered  from  the  field,  dividing  the  large  potatoes  into  sets. 
The  lots  were  in  every  way  treated  alike,  and  there  was  scarcely 
imy  apm-eciable  difference  in  the  quantity  and  size  of  the  tubers 
f^jaed  from  the  three  lots.  We  were  most  particular  In  keeping 
the  riddliogs  from  the  produce  of  each  lot  separate,  as  it  had  been 
often  stated  to  us  that  the  tubers  raised  from  small  potatoes  were 
always  smaller. ,  Tlits,  however,  was  not  our  experience,  as  we 
,  found  the  tubers  from  all  the  lots  equally  large,  and  the  proportion 
.of,  large,  and  small  in  each  as  pearly  equal  as  possible.  We  have 
.jilfi^  frequently  planted  diseased  potatoes,  and  have  alwajrs 'p;athered 
4s  lafgo  wd  as  sound  a  9rop  as  where  the  s^ts  were  quite  sound. 
1  .t  •       ••   •      -  •    •  :    -        •  •       .•        •        .•-... 


I    .     i  •     .  •    .    .  I    .  •   // 
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Leases  and  Rotation  of  Crops. — I'he  discussion  of  ttieae  suhjccts* 
at  the  Hexam,  the  Central,  the  Milborne  Fanner^  01  ubs,  and 
several  other^  places  of  late,  is  a  strong  evidence  of  a  desire  for 
the  reconsideration  of  those  mutual  agreements  betw^eii  landlords 
and  tenants  in  the  letting  of  land.  And  considering,  thei  altered 
circumstances  of  agriculture,  and  the  great  Improvements  in  it 
during  the  last  ten  years,  we  think  that  there  is  a  call  for  this  j-econr 
sideration.  It  cannot  be  denied,  however,  that  to  msjce  an  equit- 
able adjustment  in  the  relations  between  landlord  and  tenant,  so  as 
to  protect  the  rights  of  the  former,  and,  at  the  same  time^  to  give 
full  scope  to  the  skill,  enterprise,  and  liberal  outlay  of  capital  of  tlie 
latter  to  meet  the  present  requirements  of  agriculture,  will  be  found 
to  be  no  easy  matter.  And  we  must  say  that  it  will  never  be 
accomplished  by  the  introduction  of  such  clauses  into  leases,  as  that 
proposed  at  the  Hexham  Farmers'.Club,  by  which  the  tenant  is 
bound  to  pay  a  **  further  rent  of  £5  for  levery  ton  of  turnips  or 
mangold  which  stall  be  carried  off  the  farm,  unless  purchased 
manure  to  the  value  of  of"!  for  every  ton  of  turtiips  or  mangolds  so 
carried  off  be  applied  to  the  farm  within  the  year  immediately  fol- 
lowing such  sale,  provided  always  that  the  said  r^nt  of  £5  shall 
be  payable  only  for  the  year  in  which  it  is  incurred;  the  tenant? 
b^ing  bound  to  ffive  due  notice  to  the  landlord,  or  his  agent,  bf  his 
intention  so  to  dispose  of  said  turnips  or  mangold,  and  to  produce 
youchers  of  the  purchase  of  th^  said  manures.''  -This  U  virtually  a 
prohibition  to  sell  any  roots  off  the  farm  ;  or  do  tho  ipenabers  of 
the  club  reckon  the  manurial  value  of  a  ton  of  tumipi  cirimangdidl 
at  £1  ?  We  believe  that  feeders  seldom  estimate  the /t^K  value  of 
a'  ton  of  turnips  at  more  than  Ts.,  and  its  manurial  value  at  one-, 
third  or  one-fourth  of  that  sum,  according  to  the  district. '  An? 
yet  these  gentlemen  would  compel  a  farmer  to  ask  his  l«mdlord*s 
permission  to  sell  a  ton  of  turtiips,  arid^  having  obtained  permission, 
compel  him  t6  purchase  manui'e  to  the  *^alue  of  d^lfor  the  tcm^'(rf 
turnips  sold.  It  will  be  said  thdt  in  that  district  no  opportttnl^  is 
afforded  to  the  tenant'  of  disposing  of  his  roots  at  any  pricJe,  anrf 
that,  therefore,  the  clause  id  a  dead  letter  as  condei'na  liim.  Uieiij 
'^hy  insert;  it  all?'  Can  they  pveAtct  What  will  take  pfiiceiibefoW 
ihe  19  years  of  the  lease  are  expired?  tiet  them  remetiibfer  hb^,| 
i^ithip  the  last  few  years,  whole  tradts  of  country  HaVe  ^^en  op0nt!| 
tip  by  railways,  hymeiiis  of  which  famert  at  .k  great,  tlistknbi! 
fnirn  markets  h^ve  Had  opporttittities  affo^de^d'ihem  of  liiilfiri^  tSeit^ 
fo^'s  at  >  femiitiferittive  price,  aid  hiiyJng  Wiariure  from  tie  to^nfe 
tKtis  tleii^tih^  themsel've*  and  ibpfoving  ilhe  coiidltlot/ (rftfii %dil^ 
This'  WliS'  not' i>rob4\)fy  iottt^mplate* 'gl^tte^^egtiitiiiJ^  iiPWk 
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leases.    What  has  happened  there,  may  also  happen  in  the  district 
of  Hexham. 

Nor  do  we  think  that  this  desirable  adjustment  of  interests  be- 
tween landlords  and  tenants  can  ever  be  accomplished  by  such  re- 
soJuti.Qiis  as  tho0e  passed  at theiCentral  farmers'  Cl\*)b, viz.:  " That 
if;  is  the  pmnipn  of  t)ie  meeting  that  the  landlord  who  binds  his 
tenantry  dowu  to  a  prescribed  routine,  from,  which  they  must  not, 
under  a  penalty,  deviate,  inflicts  upon  them  and  the  public  a  veiT. 
serious  injury,  without  conferring , any  correspondmg  advantage.* 
Thei  fault  winch  we  find  with  this  resolution  is,  that  there  is  far 
too  much  left  to  be  inferred  from  it.  We  agree  with  the  members  of 
the  club  that,  no  landlord  ought  to  prescribe  to  .a  tenant  by  stringent 
obligations  the  style  of  farming  he  is  to  pursue  for  19  years ;  but; 
tjie  resolution,  being  incomplete,  allows  a.  great  deal  more  to  be. 
inferred  from  it,  via  that  the  landlord  is  not  to  impose  any  restric- 
tions upon  the  tenant  during  his  lease.  It  would  certainly  have 
been  better  if  the  resolution  had  been. drawn  up  in  accordance  with, 
tjiie .  views  stated  by  Mr  Bennett  at  the  meeting,  that,  while 
^;  acknowledging  the  desirability  ofrerqoving  the  restrictions  which, 
in  many  cases  fettered,  good  fanners. in  ijevelopipg  the  resources 

i^f  the  land,  it  must  be  adrnitted  that,  before  you  can  change  very 
argely  the  system  of  farming  from  the  four  to  the  five-course 
(that  is,  introducing  a  barley  crop  immediately  after  the  wheat  in  the 
^rotation),  they  who  let  the.  land  wilj  require  some  security  that  such 
privileges  shall  not  be  abused/'  "  With  spirited  and  good  farmers, 
under  good  cultiyatiou,  it  would  be  a  great  improvement :  but  it 
mu^t  ever  be  home  in  mind  that  a  bad  farmer,  with  such  latitude 
given  him,  might  beggar  the  land.,  and  that  laws  are  not  made  for 
Vie  goo4,  but  for  the  disobedient."  We  believe  also  that  the  clause 
which  Mr  Baker  stated  be  had  lately  introduced  .into  some  leasea 
ijirould  probably  .have  met  the  views  of  most  of  the  .members  pre- 
sent, and  prevented  tjieir  passing  such  a  sweeping  resolution.  I^ 
ip;  ."  That,  two  white  crops  shall  not  be  taken  in  succession,  unlesa 
the  .tenant  first  manured  the  land  upon  which  such  crop  was  so  in- 
tended to  be  taken  with  guano,  or  other  manure  of  like  nature  nojk 
the  production  of  the  farm,  ofXh^  value  of  30s»  per,  acre  at  least.'* 
l^Xt  has.  become  too.  much. the  custom  with  somp  to  advocate  (\ 
i^rm  qf  lease  without  almost  any  restrictions  on  the  practice  of  the 
tenapt  ,Qne  of  the  aims  of  good  farming,  say  they,  is  to  bring  thp 
fimd  ipto  a  |iigh  st^te  of  fertility,^  ana  to  maiqtain  it  in  that  pondi- 
ti9p,;  ..Thi^  fcan.  119 w,  be  ioni^  very  easily  by  an  outlay  of  capital  iri 
Ae, WcUase  of  ipwures.  .Tlxis  ^-stem  is  the  most  profitable  botji 
fyj:  JandWd  ,*n(j|  ten^nt,*,^nd,to  eJ!;iable  the  tj5n?t|it  to  carry  it.oij.t^ 
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refraui  from  qwitix^  tic^Q.  th^  o^kHonft'Of  ooeiofifadiiinl  liberal 
advocates  of  liberal  covenanta  oa  thb  aubgect  ^.It  is  neeeimrf 
that  a  landlord/'  saya  Mr  Caird,  ^'  in  latting  Us  faem^  should  pro- 
tect himself  from  the  injury  wMcb  might  be  dooe  to  bis  kma  hj 
iujudiciaus  cropping*  For  all  tenant-farmers  are  not  eqaaily  jncn* 
Clous  in  their  management,  and  it  is  easy  for  a  kuidlixnl  to  relax' 
restrictions  in  favour  of  a  tenant  in  whom  be  haa  confidenee.  The 
four-course  is  probably  the  best  that  ean  be  recommended  as  & 
standard  for  restrictions,  as  it  admits  of  easy  modification  and  ex« 
pansioQ.''  Now,  some  of  the  most  restrictive  leases  we  have  seaa 
are  those  agreed  to  by  not  a  few  farmers  in  the  neighboitrboDdi^ 
Edinburgh,  where  they  appear  to -manage  with  greater  tiba^ality 
and  more  latitude  tbtan  in  most  other  districts  of  the  kingdom;' 
Indeed,  we  would  consider  some  of  the  clauses  Taxations,  and  yet 
W9  find  some  of  the  most  intelligent  and  independent  fetrmeFS  in 
Scotland  agreeing  to  them,  and  farming  well  notwitbstandiiigr 
For  while  these  clauses  may  operate  as  aebeck  on  bad  and>an^ 
principled  farmers,  there  are  generally  other  iproviiionsy  of  whidi' 
the  good  f^mer  may  avfiil  himself,  both  ferbvs  dwn  and  his  Band- 
Ipj^ii  s.  interest .  For  instance,  by  many  of  tbesft  lewesthe  tenants 
are  fc^bidden  to  sell  sti^w  and  tnmips,  and  yet  that  i&the  gc»iend' 
practice  of  the  district,  because  they  are  allowed  «t  the  same  time 
to  do  so  on  condition  of  their  purchasing  a  certain  qnastitT'  oi 
manure.  Now,  as  regards  the  good  fanner,  this  latter  provision  is 
superfluous,  for  be  generally  purchases  &r  more  manure  tha0lieis 
bound  by  his  lease  to  do,  knowing  that  it  will  be  more  |urofitable 
fbi*  him  to  ^0  to  this  additional  expense. 

r  We  should  like  to  see  as  much  latitude  given  to^^tenants  «s  viil' 
]^e  consistent  with  the  rights  of  the  landlord ;  and  to  acoompiish 
tbisv  any  prescribed  eourse  of  cropping,,  any  restrictive  elauae  in* 
1;rQ4uced  mto  a  lease^  should  always  bav^suchiii  provisioii  annesed 
to.  it  AS.  to  make  it  lan  efficient  check  to  bad  or  mjudidbons  -mansfre^ 
Vfi^nt^  and  at  the  same,  time  no  hindrance  to  good  larmtng.  We 
would  hail  tho  day.  when. the  absurd  stereotyped. leasea.tkrragfaoat 
th^  Qountrj  no.  longer  existed,  and  such  confideojoa.  between  ilaDd"*^ 
Ifrji'd  and  tenant  subsisting  as  to  enable  tbeieigricuUure  of  tbei^oiHi^ 
to  be  conducted  on  a  truly  enlightened  plani  Wo-eani^eti^iiee: 
witb  those  who  t^ink  that  we  shoi)ld  farm  twitfaout  rolaitiiMUi..  A' 
judicious  farmer  .will  ajwi^ys.  iidbere>  to  eome'fixied  platHf-so  flSfto 
enable  him  to  conduct  his.  opeirations  with  -i-^tdairity^  and  toihsive 
them  equally  distributed  throughout  the  y«sr«  Xiet^hei^ir^atioBft: 
b^,^  long  and  vari(|d  a^i^e  pieai^>(eipd.we  beKei^  ibattlie  lon^r 
^Dd.tbe.  prM)r^  T^i€4rjth^;aro.^tbf)  theater)!  btit  Wl  tbisi|meliioe>lMi 
b^s^d  on  some  .well^»Qonsider^d;^Uay !  <     -  \  «:  ■  a-'  ^      >f  •.  >.•  i  •  -"'h'. 

tliis-^cietj  w^  i\e\i  in.  Jappar^Iapit^at.wbiohvlte  intensstmgi 
repdirt  of  the  cojij^^^.  i^faa jre«^^,6(^Q|^9il|g^/ftot>iig}^bfirUthi^^^ 
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airBi$cx)intof  AeciitttmitieAliBti^t)^  tfi^d  fbt  6%Beyvktiot),  imd  ibis 
stations  throughout  Sootland  Most  Buitable  for  dbservatioriff:. 
^SThet^  were  already  42^  stalions  m  different  parts  of  Scotland 
which  wore  in  oommunication  with  the  meteorological  secretary, 
and  from  which  he  received  monthly  schedules."  We  were  sorrj^ 
tD  hear  at  the  meeting  that  titere  was  a  di^Rerence  of  opinion  in  the 
oommittee  as  to  the  instruments  to  be  used.  We  hope  that  thief 
Qommittee  will  come  to  some  amicable  arrangement  on  this  point, 
and  not  allow  any  of  their  differences  to  interfere  with  the  useful- 
aesaand  effieioiey  of  the  Society.  We  listened  with  much  plea-* 
fliare  to  the  greater  part  of  the  lecture  of  the  secretary,  Dr  Stark| 
on  the  uses  and  objects  of  the  Society.  The  remarks,  however, 
which,  fell  from' him,  while  advocating  the  uses  of  meteorology  to 
^ricultur^,  did  not  meet  with  the  approval  <yf  any  practical  agri-^ 
(mlturist  who  heard  him.  We  would  tender  an  advice  to  Dr 
Stark,  and  those,  soietftifio  gentlemen  who  are  inclined  to  ^pply 
Afiir  favourite  sciences  to  agriculture.  Let  them  be  always  well 
\&sed  in  any  agrioulturai  facts  before  stating  them  in  a  company 
ia  .which  fJBirmers  happen  to  be  pt^esent.  They  are  not  so  ignorant 
(rf  their  profession  as  to  r^uire  to  be  le<5tured  ex  •cathedra  on  the 
mmutis  of  some  of  the  simplest  op^ations  on  the  farm,  by  an^ 
gontIeina&  who  nay  have  bad  a  liberal  education,  and  fancies  that 
he  imdeintands,  but  does  not,  practical  agriculture.  To  suppose 
that  a-farmer  does  not  know  the  difference  between  the  widtn  and 
the  depth  of  the  fiirrow,  is  a  libel  on  his  professional  knowledge 
add  common  sense.  Meteorological  enthusiasts,  also,  must  not 
attempt  to  explain  every  agricultural  pheriomenon  by  the  rules  of 
their  wenoe^  as  if  agriculture  was  eontiected  with  and  depended  ou 
nietieorology  for  an  explanation  of  the  numerous  apparent  discr^^ 
pancifis.  which  every  now  and  ^en  occur  in  it.  Let  them  beware' 
of  Jiot  ootBmitting  the  same  mistake  as  was  done  by  chemists,  who 
would  make  fiarniers  believe  that  chemistry  and  agriculture  were 
fl^nonynnoiis  terns,  and  by  tlie  sad  blunders  that  were'  committed 
by*  inonlcatiBg  this  belief  brought  more  discredit  6n  themtstry 
than  its  worst  enemies  could  have  wished  for,  and  shook  the  con-' 
fidence  of  6irmero  in  it.  Soientifio  enthnfsiasts  should  not  ride  theii^ 
hobbies  quite  so  hard.  We  expect  much  good  to  result  to  agricul-^ 
tiftre  £raiii  the  labours  of  the  Meteorological  Societj^,  and  ^e  would 
b0v«ry  sorrjr  indeed  if  farmers  were  to  withhold'therr  countenance 
Bsod  mippoit  from  the  Sooiety^  on  account  of  any  injudfcibus  ir^^ 
iBarks  Aram  its'advocatos^    •  .  •• ,  ■  ", 

-  'Af<ficuUfirai  L(3^b0Urer8^'''i>vmHinffM  A^ociationi^^Jh  is  ^ith 
mdiohyieasjQreitbai  tr&  r^Myfdth^  general  meetin;^  of  this  t^eftff; 
association.  Considering  the  limited  number  of  ittfmetnberft,  it'W 
gttrprnotvg  the  attfoant  of  good  that  has  "been  efifected  by  it  sfnce  ita 
i^mtucioDi  Wei  believe'  thW  it$  objects  'are  a^  ^et  but  itripUr^ 
f«?tly»'Uittleiis^diky4h0  majority  hfpt6ftitMtH:'  ^hefy  ^htLir^ 
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nothiag  to  do  iHrhateyer  wkh  botrriQiwiog^  or  iondti^g  ppoQe^j^j.^opr 
dpes  its  memberahtp  impoee  any:  obligation  to^impmvQ  cjd  eotUg^ 
or  build  iiew  onea,  accordtag  to,  any  fixed,  plaa*  Thie  priojcipeJ 
objects  ara  to  direct  public  attention  to  the  neglected  and  insoffi* 
cient  state  of  the  generality  of  d:ie  cottages  'm  Scotland^  and  to  spg- 
gest  and  publUh  plaoB  for  their  improveoi^nt,  so  aa  to  in^crease.  die 
comfort  of  the  labourer,  and  at  the  same  timo  raise  him  higher  in 
th^  social  and  moral  .9cale<  We  know,  from  what  we  have  seen^ 
that  these  objects  have  been  faithfully  carried  out  by  theaasocia-^ 
tiou,  and  the  members  may  congratulate  themj^elves  on  theancoess 
which  has  attended  their  labours.  It  is  one  of  those  associations 
which  cannot  long  exist.  Its  objects  are  but  limited,  and,  being 
once  accomplished  by  the  removal  of  the  circumstances  whic^ 
called  it  into  exiat^xce,  the  services  of  such  an  association  will  be  no 
longer  required.  But  this  does  not  at  all  detract  frpm  its  present 
usefulnesst  We  hope  that  thet  directors,  in  issuing  their  ptans, 
will  not  forget  tho  wages  of  the  labourers;  for  it  is  as  great  an 
error  to  have  too  large  a  house  for  the  income  of  a  ,ls4>9urei:,;;a9 
fox  that  of  a  farmer  or.pf  a  proprietor^  We  kav«  no  reason,  as 
yet,  to  £nd  fault  with  them  on  this  point 

G%umOfr-Th^  guano  question  has  caused  consideraJbIa  excite*? 
ment  of  late  among  merchants  and  farmers^  The  faQts  of  the 
ease,  we  believe,  to  be  the  following.  The  agents  of  th^  Per* 
i^vian  government  gave  the  merchants  to  understand  last  .autumn 
that  they  would  have  their  orders  executed  as  formerly  at  i^  rise 
of  £X  per  ton  on  the  price  of  last  year.  On  the  faith  of  this 
agreement,  the  merchants  received  their  orders  from  the  £Ekrp9er9^ 
mentioning  this  rise  in  the  price.  Before,  however,  an^  cargoes 
bnt  one  had  been  delivered,  in  Scotland,  the  agents  intimated  to 
the  merchants  that  they  could  not  deliver  the  guano,  at  the.prica 
promised-  in  the  autumn,  and  that  it  was  doubtful  if  the  qiiaqtity 
ordered  then  could  be  sent,  ••  If  this  is  the  true  represenAatioin  ^f 
the  case,  we  must  say  that  the  conduct  of  the  agents  affords 
grpund  for  serious  complaint.  But,  at  the  sapne  time,  w^  xnu^t 
express  a  hope  that,  from  the  honourable  manner  in  which  t^ey 
h^fi  hitherto  acted  in  the  guano  trade,  there, ia  ^ome^isfk^e 
of  which  we  are  not  aware.  •  .     !      v  "^ 

J.  We  do  not  agree  with  those  who  are  crying  ,out  9o;loud,lx<^ 
the  rise  in  the  price  of  guana  If  there  had  been  no  profuse. gi.yei> 
before  of  delivering  it  at  a  lower. prioei  ve  have:.n<9  reason. itp 
eojpo  plain  of  an  adyaace  in  it  In  these  days  of- free  trade,  ,wh; 
8heu)d:>not  guano  be.  ao}d  at  its  true  .yalupas.  welKaaanj  <>th€;i^ 
commodity  ?  Why  akpuld  we  insist  more  upon  the  Pernyj^n  igOiy> 
^nment  .selling  ita  guano^  at  a  fixed,  rate  (amkn^TvIedged.  to.lfi 
loiwer  tJ>an  any  of^r  jwanure)  Ihail  the  Bu^^jau;}  their  ^h^ef^f|.,qr 
Germany  its  bones?  Some  years -gwiinO'hfis. reache4}  ^^^?W 
higher,  prioethiiiiii.U  i«^««)tl}ng  .atnat^jff 0999 tjiSf^ 
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adVantAge 'tfieil  f  Why;  tb^' tnei*cfbari6d  ii^rho  bbtiglit  it  from  the 
Messrs  Gibbs  'it  fr6m  £9  to  ^10  per  toll.  Itie  sfelne  elemeftt 
T^*ch'  r^Dtated  the  riare  in  this  pricd^tben  should  lalso  regulate  it 
now:'"       '.>'*••• 

■  -  Tbw  brings  us  to  coftsider  the  point  most  important  to  the  agri- 
cfbltorist,'  VIZ.,  the  obtaining  a  strbstitote  for  gnano,  or  some  manure 
that  can  be  brought  into  competition  ^ith  it,  so  as  to  compel  the 
Pernvian  government  to  reduce  the  price.  We  believe  that  thejf 
have  done  mbte  injury  to  the  sale  of  their  guano  than  their  worst 
etiemies  could  have  wished  for.  They  have  reduced  the  demand  by 
ohe^half,  and  have  held  forth  a  premium,  not  merely  to  manufac-^ 
ttirers  of  manote,  but  to  every  fanner,  to  try  and  find  a  substitute. 
And  though  much  inconvenience  will  be  felt  in  the  meantime  by 
iigricultunsts,  there  can  be  no  doubt  that  ultimately  great  advan- 
tage will  accrue  to  them  from  the  conduct  of  the  Peruvian  govemi^ 
ment-  Allowing  the  latter  to  do  with  their  own  as  they  think 
proper,  formers  should  set  about  compounding  mixtures  for  them^ 
sdves,  and  we  have  no  doubt  that  for  the  turnip  crop  at  least,  a 
cheap  substitute  can  be  found  for  guano  at  its  present  price ;  2Lti4 
we  are  not  sure  but  that  also  fbr  tlie  bereals  we  may  get  a  mixtiiref 
which  will  be  as  cheap  and  efficacious  as  guano  at  its  present 
price.  The  ease  with  which  the  latter  has  been  obtained  and  ap^ 
plied  fbr  some  years,  has  caused  us  to  neglect  very  much  other 
most  useful  and  important  manures.  We  should  also  use  crety 
e^tertion  in  impressing  upon  our  Government  the  importance  of 
sending  out  vessels  to  search  for  more  deposits  of  guano,  and  par- 
ticularly, when  such  are  found,  to  station  ships  of  war  as  a  protee^ 
tiott  to  the  vessels  which  may  go  there  for  cargoes,  so  as  to  pre^ 
Vent  such  encounters  with  ignorant  barbarians  as  occurred  at 
Kuria  Miiria  in  October  last.  And  it  is  with  much  pleasure  wi^ 
read  of  the  discovery  of  more  deposits  of  the  nitrate  of  soda  irt 
i^srttj  trhich  will  tend  nM>re  than  atiything  else  to  redu^tie  the  price 
of  guano.  We  trust  that  otir  Government  will  give  instruction's 
fO' their  consul  at  Pemambuco  to  prosecute  his  'researches  for  this 
useful  salt  with  vigour.  • 

'Hieagricultural  public  is  now  bestirring  itielf  in  this  questiotfi 
Several  societies  have  sent  up  deputations  to  the  Board  of  Trad^ 
atiid  the  Government,  'to  urge  upon  tberh  the  necessity  of  increased 
Vigilance  And;  acti'i^ity  in  searching  for  other  deposits,'  fey  means  of 
trtiich'the  mk)n'opoly  of  the  Peruvian  government  may  be  broked 
fldwn^  land  the  price  of  gnaiib  tfedueed  to  its  former  price,  \rheft 
IfWitgHt.  into  coftipetition  wkh  A  Ww^r  priced  Ibongb-  a  much  \ii'^ 
fcf^^r-VJirietyi  We  ahe  glad'  lo  -h^ar  thai  the  influential  deputa- 
ti6n  representing 'the  Htghlmdi  Socfiety^htti  met  trith  th^  ftdMffift 
l^omfise^  f rom^  th« '  Board  of  Trafde  to  diy  «v#tyfbing  id  iw  pci^Hr 
tb'ififeettheVieitsi^'tbdigooiety.    -    '  •  ^  •       J'    '«-     -- 

' Wi^are  sitt^  th^' the ' cMimoni^seni^Viewa  which  Dr  Anderson 


678  JkOBIOULTUSAL  fiUHMABr  FOR  IHE  ^UABTEB. 

takes,  in  treating  An  cfimtioAj  inrtfaepn^  which  fieTi^d  at^heJatt 
monthly  tnedting'  of  the  Sooiet^,  on  (^  The  fii(ib8tit«4)e8:£Dr  Oiumo/' 
iviU  tend  mnok  to  allaj  the  fears  felt  by  faiTnem*  »ti  pfesoDtiiffi 
bajifig  special  manures  for  their  crops*  •  We  'qv&bBr  agvee  •  witk  him 
abd  some  oth^rsof  the^s^^eakeiis^'tUat  weh&TQ  oeenftrnstiagfarrtdh 
Btttch  to  guano  for -0ome  yearspost^andbafve  toenjotltireljriiegleflt^ 
ing  other  most* useful  sufastitotes.  For  oar.:pat-t^ ^^'iMm  smeiak 
large  firida  on'  whicb^  c¥rt«  of  guano^per  acra  woidd  haveheea* 
applied  this*  season  if  it  had  remained  atits  fotnaier^low-foKoevbiili 
which  will  not  ne^  ^et*  a  singU'  cwt  9of  it,  as  -w^e  haff^e  fioondodic^ 
substttntes  will  prodnde  10  as  good  a  crop  at  d/  disaper  rats ;  anii 
WO:  are  aware  of  many  fanners  who  have  determined  todo  the  snn& 
We  would  advise  agriculturists  generally  to  edconrage*  thbie 
dealers  who  are  now  selling  by  analysie,  as  by  theine^^eetiooB^Md: 
the  skill  and  enterprise  of  the  manofacturers  for -whom  theyiseHv 
we  expect  to  find  a.  substitute  for  the  Pemvtan  ^ano«  Andiitf 
owing  to  the  present  high  »priee  of  this  valuable  article,  farmsrs 
can  be  made  to  pay  more  attention  to  their  mannre^tteaps  at  ihbme, 
and  to  using  other  profi^iaUo'siibstitntes  for^gnano,  dieywill  hmm 
to  thank/the  MessiBQibb&fer  the  annoyance  theyhaYOoaased  them^ 
atpireseat,  and&r  provdng,  what  they  never  intended  to  be^  the 
farmers' best  frieods.  '•     '    h'  " 

'  ^Setoo^e.— <This  important  subjeet  has  been  a  tbii'd  time  discussed 
at  the  Society  of  Arts  in  London.  •  It  is  more  important,  we  cctt" 
Oeive,  as  a  sanitary  than  as  merely  a  manurial  qvestion*  And  the 
more  we  elon^er  it,  the  more  are  we  convinced  that  «very  -view 
of- it,  whether  eeoaomioal  lor  agrioultural,  must  yield  to  tfajd'SanU 
tary«  The  sewage  of  our  towns  must  be  got  auitof^f*  If  tbia<«xn 
be  done  by  rendering  the  substances  contained  in  it  profitable  i» 
the  farmer,  by  any  process,  the  expense  of  which  oin  be  repaid  or 
more  than  repaid  by  the  sale  of  the  products,  without  being  offfiBtv' 
sive  to  any  residing  in  the  neighbonrhood  of  forks' erected  for. 
conducting  the  process,- then  we  may  say  that  the -sewage  proUem 
is  Bolred.  But  if  this  cannot  be  effected,  then,  perhaps,  the  best 
way  is  to  get  the  sewage  away  to  the  oeean-as  qutdtly  aiidehea|dy 
as  possible.  .  A  deodorising  process  has  been  tried  en  a  large  seale 
at  Leicester,  where  works  have  been  erected^  and  the-  insokiUe 
matter  of  the  sewage  piseciprtated  by  cream  of  lime,  according  to 
the  plan  of  Mr  Widcsteed;,  and  then  cotteeted  and  sold  at  a  Vexy 
low  rate  to  those  who  will  purchase  it.  ■  Bat  it'  is  plain, 'that no 
kM^  as  the  sohible-^that  is,  the  valuable  port  06  tbe  «ewag&r««4B 
idlowed  to  escape^  what  is  left  behind  ca»  possess  liut'a' very  low 
mmmrial  vahie^.*  And  the  analysis  of  it  by  Profosser  Voelckcr 
beats  UB  ont-in  this  statement,  for  it  sbovrs  that*  what  is  collected 
contains  lonly^.TS  percent  of  ^ammonia,  6)^99"per  oeiit  oftAv* 
bonate  of- lime^<  10^52^ peir <$ent  o£  Kme,*  4tid  ldj50 pelr'oenltef  in- 
soluble silicioito  iqiLttflr,  the  iithariiigredientdtbeiiig  o<»nparatively 
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vaitieltes«-  i>We'.belieirer  ifaM<iiBtt>(jn  cktixaahf  «m  Ilow^)eagBged  lin 

tnjing' » to.  difloOflreV'fiome  compound  itts^       Rah,  of*  whim  am»« 

moniawiU  be  oneKof  the.  faases^  aoJ  wiQ  thus  becoafDe-prtfoipitated 

aiiiclmix«d  npfiniii  thof  solid  matters.-  Till  this  6f  soiae  other 

'jphoa-ot  fixiagithe  ammoiiia-and  otfaeF^O'hbie  salts  be  discoveredy 

mrie  are 'afraid  that  the  sevrage  caiufiot  be  profitably  used  in  ^rv* 

<mltnre,  exoepttng'  by.  irrigation.   Sot  tbis^  iwiil  be  •ol^eeted  to  again 

on  aanitory  grouudB)  so  that  in  the  present  state  of  our  sctentifio 

knowledge^' the.diapoBal  of  the  useless,  but  at  the  same  time  Talu»> 

aA>le  matter,  is.  a  problem  ^most  difficult  of  Bolution.    We  bafe 

^undant  evidence  of  its  powerful  effects. when  used  for  irrigatioit 

inttke  neaghbourhood  ef  Jildinbungh,  where  land,  not  worth  origin 

Bally:  <£d  per  Scots  acre,  lets  .annually  now  for  <i^25,  and  eome^ 

tfianea&r  J^^- per  Scots  acre;  and  there  is; eonstderable  difiereoce' 

oE  eprnion  yet  as  to  k»  prejudiciai  effects  on  the-  health  of  thoset 

inhb.tcesida  ttt.tfa&Yicinity  oftheiirrigated  meadotvv/  '^ 

w^SiowB  cf  iiuSioak€md  Pcultry.^^Thete  are  iw  things  in  whieb 

^bei£Inglish,.«fid -Scotch. ifiormera,. and  public  generally,  differ  bo 

amok  a^'in  the. interest  which  they  matkifest  in  exhibitions  of  fat 

fltaok.     Dimngj.tbe  lasl  quarter^  and  ftartieulariy^n ^be.  month  Oi0 

Hecember^  all  ;the.  principal  t<ywnsxif  ^England  held  their  exhibkioila 

of  fat  stock,  which  proved  as  attractive  to  the  townspeople  as  td 

fimaei  from  the  «oiiBtryi     They  were  the  -prinqipal  topic  of  conVer- 

saAion  foraiwbile^  andmo  newspaper  wonid  peril  its  existence  by 

raSrfLinmg  tomake  afew  remarks  on  then,  and  givinga  full  report 

of' the  proceedings.     The  Smithfield^  .Birmingham,  Newcastle^ 

BariingtoD,*  and /a' host  /o£  other  ^fat^stock.  shows,-  have  all  beei» 

aoocessiiill^r  held,  and  have  lat^  the  aarae  time  been  jnade  an  Occasion 

nB  pxMit  feaatittg  and  sfter-dinuer  speeehifyingi     Contrast  ihx^ 

wdtniwhat  ha»been  attempted  m^  Scotland  for  tbeikst' three  yeara; 

where  we  find  the  erestestiiidiffereiice  both  among  the  public  and 

agrioultariBts^and  the  conseqneiit  utter  failure  intbe-attempt.  Twc» 

war*  the  QigUand  Society  tried 'Ghristroas-shows^  by  which  they 

nil  large-'Sums  of  money.     Last  year  the  OlasgoW' Society^  also 

9l!t^ptaid>it,  aJid  it  was  deservedly  made  matter  oS  eompbtint  that 

those  most  intemsted  inv  these -ex^bibitions  did  not'  give  it  theia 

eiiiULtenanoei:  .It.  may  be  asked.  What  -was  the  eansd  of  these 

Mhires?    It  oortainly:  was  not  from  the  wamt  of  fine  animals,*  fiiv 

i|rt  alL  the. three  ^rilOWS  4bere  were.eiiimals.^xliibited  which  could 

compete. with  any  aA<the  English  Bbowsbr  « It^was*  not  from  thd 

aisufficienc^  «f  lite  pmpiittmat  these  were  large< enough  to^bns^ 

•nti  very? finft abimak^  laad  itHe: prices  givemfor  theae'  thait  gained 

tbei  piiz^s  iw«9e>  iielmpting  enoaghy  andahowed  at*kast  that  ithe 

fle6hera>app0ttciated.Buob.8bQWB.     Weiam>tfraiditliatii9e<nmst'kfoU 

fcc^be  (sraae  ef  rthe^&ilure.ia  the.ptejadieesof  Ae  3cbtoh-agaimt 

M  beef  «id>fiutt6ki.  i  Wad«  not  nteadjtoi  dilate  her^  oa.  thd 

^iSWfioaBjio^iymr ol: weB«ifiQi^i0Teii}kidW^  jmd  of 
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the  profit  of  the  fonoqr.both  (ft4he.i((Q^er;and<t^  th^^BSttiner; 
hoj:  shall  wj^  spoak  at  preawt  pf  ti^  ina^ht^  w^v^.faM^^iVeuld 
obtaiA  from  wi(ch  shows  in  thfd.pekoti^j.of  tbo  kM^-ftf  ^^Ip^a 
lyhich  wwld  proye  m^^t  profitablfi  to  thew  for  fwiiog,  ftiid  «•  the 
use  and  value  of  many  ku^ds  of . sub^tiiAeef^  for  £sedip[g  ^jiioh-iare 
j^qw  alppst  qaUe  unknown  ;t(>  them*  It.iiievicii^At.tbAt  the.true 
objVts  of  £^-$4ock  exhibitiio{)aafenot.und0qa|^ooiddi^.SQ^laQd|;>0r 
^ej  would  i»eet  wUh  wore  ffitvour  thao  they  dio  at  pir^ent^ 
,  The  Sioithfield  and  BirnoinghaQi  ^hom  U«t  >  Christmas  Aiily 
.maintained  tb€}ir  prevbu3  character ;  nor  did  they  elaah  .^idi  oae 
another  m  being  held  at  the.  same  timet  The  fiirming^m.hoiiig 
.before  the  Sn^ithfield,  many  of.  the  animala  were  aeqi  froiti  it  t^  the 
Jatler,  and,  curious  enough,  aeveral  of  the  awards*  of  the  jud^ea  at 
Birmingham  were  reversed  at  Smithfield.  The  Extensive  eiKbd)Uion. 
of  roots,  implements,  and  poultry,  also  at  both  places,  wa^  a  source 
pf  attraction  to  many  who  would  jiot  have  oared  for  th^  &t  aiauoaLs 
alone ;  so  that  the. visitors,  during  the  whole  time.of  the  et^hibUions, 
were  numeroust  We  consider  these  shows  most  interestii^ituseful, 
and  instructive  to  the  farmer,  particularly  when,  they .a^  followed 
up  by  such  details  of  the  feeding  of  the  tmimals,  and  of  the  fffAth- 
vatiott  of  the  roots  exhibited,  as  that  made  out  of  the  roots  exbibiled 
by  the  Hoyal  Dublin  Society.  We  have  more  than  once  directed  ait- 
ten  tion  to  the  importance  of  bestowing  more  care  in  the  miueusgement 
of  poultry  than  is  general  in  Sootland.  The  qomplaint  by  fadrmers 
is,  that  poultry  does  not  pay,  and  tlmt  it  is  notcansequeutly  woith 
while  paying  much  atteotion  to  them*  Now,  poultiy  eaimot  pay 
unless  they  are  properly  attended  to,  as  they  iinive^lyarecjoot  ia 
Scotland;  but  neither  can  cattle  or  sheep  pay. unless, proper  atten*- 
tion  is  bestowed  on  them.  We  admit  that  the  acoommodation  qb 
farm-steadin^s  is  generally  not  suffidient;  but  leit  £Bi*m^^  imbreis 
on  the  proprietors  the  necessity  of  having  it  improved,  andrwehave 
po  doubt  that  through  time  this  will  be  done.  At  preae^it  the  lauU 
lies  with  the  farmer.  The  Crystal  Palaoe  has  also  this  ye^ad^ded 
to  its  other  attractions  a  show  of  poultry,  which  has  proved^  yn^^t 
auccessful  in  the  number  and  quality  of  the  birds  ex»btbite4»  and  m 
the  number  of  visitors.  ,,       -  ./ 

The  French  have  with  their  usual  munificence  increased  their 
premiums  at  their  annual  fat  show  at  Poissy,  which  is  to  be  held 
in  the  beginning  of  April.  Scotland  may  feel  flattered  at  the 
favours  extended  to  her  in  having  her  cattle  put  upon  an  equal 
footing,  in  the  amount  of  premiums,  with  those  foreign  cattle  which 
are  most  esteemed  in  France.  We  hope  that  her  fanners  will 
show  that  they  appreciate  this  distinction,  by  trying  to  make  the 
shows  of  their  native  fat  stock  as  complete  as  that  of  the  breeding 
stock  was  at  the  Universal  Exhibition  at  Paris  last  year.  For  it 
has  been  well  said,  that  the  ^'  Poissy  show  is  a  corollary  to  the 
great  show  of  breeding  animals  in  Paris  in  June  last."     We  are 
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sorry  to  hear  tbat  the  great  shotr  advertised  to  be  held  at  Paris 
this  year  has  been  postponed  to  Beictyear,  owing,  we  are  informed, 
^o  tbod^  distMtfi  whlcli  suffered  from  the  innndations  last  yeaf  pot 
being  abte  to  eivail  thfetfrtelves  of  the  opporttii^ity  afforded  them  of 
being  exhibitors  of  their  native  stock  and  products. 

•  Road  -B«for»?i.^-^This*questi<m  has  made  considerable  progress 
^tu^g  th^  lafirt  qnarter.  Lord  Elcho  has  issued  the  draft  of  a  bill 
to  be  introdncj^d  into  Parliament  for  the  abolition  of  tolls,  and  sub- 
l^ttting  another  method  for  raising  fonds  for  keeping  np  the  roads. 
Seveml  newspapers  have  expressed  decided  opinions  in  favour  of 
the  question,  and  most  of  the  counties  have  also  discussed  it.  It  is 
evident  that  public  interest  has  now  been  thoroughly  awakened  in 
the  question^  and  sooner  or  later  there  must  be  a  change.  The 
simple  fact  of  a  bill  being  drafted  for  the  abolition  of  tolls  is  a 
great  step  gained  by  the'  road  reformers;  The  discussions  in  the 
counties  nave  not  been  very  searching  and  enlightening.  They 
«eem  to  have  been  entered  tl^n  rather  with  the  determination  of 
thVoWing  the  question  aside,  than  of  sifting  it  thoroughly,  Tn 
few  instances  was  the  attempt  made  to  discuss  the  principle  df 
Lord  Elcho's  bHl ;  the  unworkable  parts  in  the  details  of  the  bill 
only  were  strongly  commented  on,  by  doing  which  it  was  thought 
the  question  would  be  strangled  at  its  birth.  But  those  who  think 
so,  certainly  misjudge  the  feelings  of  the  public.  We  consider  it  no 
bad  augury  of  the  success  of  the  question  that  such  unanimity  pre- 
vails among  its  advocates.  A  third  editioii  of  Mr  Pagan's  work 
Iras  molit  appropriately  been  issued,  in  which  the  history  of  road 
reform  to  tne  present  time  is  forcibly  sketched.  There  is  conse- 
quently much  new  matter  in  it,  and  all  the  schemes  that  have  been 
suggested  as  substitutes  for  tolls  are  impartially  stated.  It  is  rerjr 
mvtm  to  the  credit  of  Mr  Pagan  that  he  has  now  given  the  pre- 
ference to  a  land-rate  instead  of  a  rate  on  horses,  whidi  was  first 
proposed  by  him,  and  might  be  said  to  have  been  peculiarly  his 
own  scheme.  His  reasons  for  this  preference  are  given  fully  in 
his  book.  We  are  certain  that  the  question  will  be  as  mucB 
indebted  to  the  third  edition  for  the  impetus  which  will  be  given  it 
now,  as  it  was  to  the  first  edition  for  the  start  it  received  in  public 
favour. 
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AVERAGE   PRICE    OF   THE    DIFFERENT    KINDS    OF    GRAIN, 

p*K  lurmmiAh  quartcb,  aou>  atthc  wqllowikq  placcs. 

LONDON. 

KVINBUBOH.                              1 

Date. 

VVtaeiU. 

aartey. 

OaU. 

Eye. 

Peaee. 

BeMi>. 

Date. 

Wtaea*. 

Barley. 

Oate. 

Peaee. 

B«a*. 

a.  d. 

1856. 

a.  d. 

a.   d. 

a.   d. 

a.   d. 

8.    d. 

a.  d. 

1856. 

8.  d. 

a.  d. 

a.   d. 

a.  d. 

1>M.  6. 

69    1 

43  10 

29    3 

35    0 

46  10 

42    8 

Dec  3. 

48    9 

39    6 

25  11   89    8 

40   5 

13. 

68  10 

44  11 

22  10 

38    6 

46    4 

41    2 

10. 

47    1 

37  10 

26    4,39    2 

40    1 

ao. 

64    4 

43  10 

27  11 

39    2 

45    8 

39    6 

17 

47    6 

36    3 

24    0l42    6 

63    1 

27. 

65    5 

43  10 

26    4 

40    2 

44    4 

39    7 

24. 

42  10 

36    8 

24    4 

42  10 

43    9 

1857. 

31. 

42    6 

36    1 

22  11 

38    6 

38    4 

Jan.  3. 

64    3 

46    7 

24    6 

.38    7 

44    6 

38    1 

1767. 

10. 

63    9 

48    4 

26    0 

39    2 

42    0 

39    0 

Jan.   7. 

42  10 

35  11 

23    6 

39    4 

40    S 

17. 

64     1 

48    6 

23    4 

38    6 

40    8 

38    5 

14 

41    6 

36    6 

22  11 

37    6 

38   0 

24. 

64  10 

44    9 

26    2 

39    2 

40    5 

38    2 

21. 

41    7 

37  11 

24  11 

37    4 

38    1 

31.|62  10  1 

46    0 

24    7 

38    8 

41    3 

38  11 

28.  39    6 

37  10 

25    8!  87    6 

1 

87  11 

LH 

^EBPOOL. 

DUBLIN. 

Date. 

Wheat. 

Barley. 

OaU. 

Bye. 

PeaM. 

Bean«. 

Data. 

Wheal, 

Barley, 
p.  bwl. 
16  et. 

Here,  1    Oate, 
p.  bar!,  p.  barl. 

FJoor, 

1856. 
Dec.  6. 

8.  d. 

58    6 

a.   d. 
43    9 

a.  d. 

28    3 

a.  d. 

36  10 

a.  d. 

43    8 

a.  d. 
43    6 

1856. 

'8.    d. 

8.    d. 

s.    d. 

8.  d. 

8.    d. 

13. 

58    5 

45    4 

23    7 

38    2 

42    1 

44    0 

Dec.  6. 

36    5 

21    8 

15    4 

13    6 

25   2 

SO. 

57    8 

45    4 

23    3 

39    4 

38    4 

44    0 

12. 

;i6    1 

21    6 

16    6 

13  10 

25    4 

27. 

56    7 

43    7 

23    7 

40    4 

39    6 

42    3 

19. 

35    8 

21  10 

14  10   13  11 

24    8 

1857. 

26. 

35    2 

22    1 

16    2   13    6 

24  10 

Jan.  3. 

58    2 

45  11 

24    6 

38  10 

40    4 

40  10 

1857. 

10. 

58    0 

42    6 

23    7 

39    6 

41    9 

36  10 

Jan.  2. 

34    0 

22    6 

15    6   13    4 

24  10 

17. 

58    8 

45    4 

24  11 

38    2 

43    0 

44    6 

9. 

34    1 

22    7 

16  10   13    7 

25    1 

24. 

58    9 

43    1 

24    1 

38  10 

40    1 

42    0 

16. 

33    2 

23    1 

16    2   13    2 

24    9 

31. 

57    4 

37    2 

24    0 

38    4 

41    9 

45  10 

23. 

33    5 

25    1 

16    6ll2  11 

24    8 

1 

80.132    0 

22    9 

15  10|I3    0 

24    6 

TABLE  SHOWING  THE  WEEKLY  AVERAGE  PRICE  OF  GRAIN, 

Made  up  in  (emu  qf  7th  and  m  Geo.  IV.,  e.  68,  and  m  and  10(*  Viet .  c.  22.  Onand^fkr  1st 

Februarp  1849.  the  Jhttp  pajfoble  on  FOREIGN  CORN  imported  it  U.  per  quarter,  and  <m  FUmr 

cr  Meal  iid.M  everp  etaL 

P«t«. 

WiMal. 

Barley. 

Oati. 

Bye. 

Peaee. 

Beaae. 

If 

5.. 

1^ 

If 

II 

If 

if 

n 

Si 

« 

If 

li 

1 

1856. 

8.    d. 

a.    d. 

a.    d. 

8.    d 

.  8.    d. 

8.      d. 

a.    d. 

8.    d. 

a.    d. 

a.    d. 

a.    d. 

8.    d. 

Dec.    6 

.  60  11 

63    7 

43  10 

45    J 

;  26    0 

25    £ 

38  11 

40  10 

41    1 

43    8 

44    5 

46   1 

13 

.  60    1 

62    8143    1 

45 

23    5 

25    8 

42    1 

40  11 

41  10 

43    1 

43    7 

45   6 

20 

.  60    5 

61  10  43  10 

44    1 

25    6 

25    ] 

40    2   40  10 

40    9 

42    3 

42    8 

44  11 

27 

.  59    8 

61    1   43  11 

44    i 

23    7 

24    f 

39    9   40    7 

40    2 

41    9 

42    4 

44   S 

1857. 

Jan.    S 

.68    1 

60    2  44    8 

44    ' 

23    6 

24    3 

89    2  40    4 

40    9 

41    8 

41    5 

43   4 

10 

.   58  10  69    8 ,  44    7 

44    ( 

23    8 

24    1 

38    6   89    9 

39    9 

40    9 

41    7 

43   8 

17 

.69    4   59    6  46    7 

44    2 

23    4 

23  10 

40    2 

40    0 

39    6 

40    6 

40    5 

42   0 

24 

.  58  10   59    21 46    1 

44    1 

23    8 

23    1 

37    8 

.39    3 

89    6 

40    1 

40    8 

41    6 

81 

.  67  11    58    9  46    6 

46    S 

1  23    4 

23    6 

38    1 

88  11 

39    7 

39  11 

40    6 

41   S 

FOREIGN  MARKETS — THE  REVENUE,  ETa 
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FOREIGN  MARKETS..-PXB  Iicfsriai^  Quabtsb,  vbeb  on  boabd. 


]>ato. 


Bjr<. 


1856. 
Dec  . 

1857. 
Jan.  . 

1856. 
Dec  . 

1857. 
Jan.  .. 

1856. 
Dec  .. 

1857. 
Jan.  .. 

1856. 
Dec  .. 

1857. 
Jan.  . , 


Danzlff-^ 


Ham* 
burg 


t 


s.  d.     «.  d.  a.  d.     t.  d,!  s.  d.    i»  d, 

69    0-64    029    6-3S    01^  0-31    t 

60    0-61    629    6-34    016  6-83    0 

|5S    0-68    628    6-36    616  0-80    6  38 

|uv    6-65    631    0-38    014  6-90    0 

154    6-68    628    6-38    0,14  6-80    6 


I  I 

'61    e-61    OJSO    6-39    013    6-30    0 

Kdriiga-'^l*®    6.63    630    6-39    014    0-19    6 


I 


'50    6-68    0 


31    0.38    013    6-90    0 


8.     d.      •.    d. 

33    0-39  6 

33    6-37  6 

6-38 

33    0-87  6 

6-39  6 

37    6-S8  0 

30   6-38  6 

6-86  6 


6  31 


d.    I.  d. 

34    0.40    0 

33    6-38    0 

6-38 
30    0-36    0 

6-39  0 
36  6.37>  6 
30    2-3$    6 

6-87    0 


a.  d. 

34    6 


633 


33  0 
6. 

28  6- 

33  0. 

30  0- 

32  6. 

30  6- 


t.  d. 

•41  0 

38  < 

40  0 

33  0 

88  6 


33 
39 

38    6 


FrtlghU  from  Um  Baltle.  from  8s.  6d.  to  5t.  8d.;  from  th«  Ke<il«rnuM»ti,  6*.  M.  to  Ite. «. ; 
and  hf  itMUDer  from  HMnlMtfg,4fl.  to  6a.  H*  Imp^rUU  qr. 


THE  REVENUK— Fbom  Iot  Ootobeb  to  SIbt  Dbckmbeb  1856. 


qiutf««n  oadlag  Dm.  U. 

In«NM«. 

]>MirMW. 

Teen  tndlvt  Dm.  SI. 

Iacr«Me. 

UBS. 

UBS. 

18SS. 

1898. 

Ciiitona  .... 

ExciM 

Stampi 

Taxes  

Poet-Offioo  .. 

Property  Tax 

£ 
6,707.101 
4.604.000 
1,749.769 
1,361,000 
647,000 
430,317 
1.336,»73 

6,232.175 
4,816.000 
1,838.000 
1,366.000 
748.000 
381,842 
1,483.464 

£ 

625,074 

312,000 

88,231 

5,000 

101,000 

88,091 

£ 

!.* 

1«8,'476 

£ 

22,534,302 
17,969,463 
7.132,824 
3,095,543 
2,704,000 
1,883.623 
14,121,561 

£ 
23,618.375 
18.073,778 
7,2«8,273 
3,105.026 
2.8e}).153 
1.255.968 
16.028,422 

£ 

1,084,073 

804.315 

135,448 

9.483 

165.153 

1,906,801 

Total  Income 

15.824,560 
Deduct  de 

16.695.481 

1,019,396 
148,475 

148,475 

68,841,316 
Deduct  de 

72,218,988 
ereaae.... 

4.105.272 
127.560 

Increaaeo 

Btheqr... 

870,921 

Increaaeo 

n  the  year 

3,977.712 

187,560 


187,560 


PRICES  OF  BUTCHERtMEAT.— Pkb  Stonk  of  14  PoaNDS. 


XiONDON. 


BmT.       Xatton. 


LIVBRPOOU 


NEW0A8TLE. 


EDINBURGH. 


BmT.       XoMoa. 


GLASGOW. 


1856. 
Dec  . 
1867. 


a.d.  a.d.'a.  d.  a.d, 
6  6-8  97  6-93 


a.d.  a.d. 
6  3-7  9 


s.d.  t.d. 
6  6-8  9 


a.d.  8.d. 
6  3-83 


a.d.  a.d. 
66-86 


a.  d.  t.  d. 
6  3-8  8 


a.d.  B.d. 
66-8  6 


d.  s.d. 
6  3-83 


a.d.  a.d. 
66-8  6 


73-037  6-96 


60-8  0 


63-8  6 


66-8  4 


6  6-86,66-86 


66-89 


66-8  6 


66-89 


PRICES  OF  ENGLISH  AND  SCOTCH  WOOL.— Pbb  Stohe  oi-  14  Pound«. 


ENGLISH. 


..     Ini 
Booth'Down, 

Half-Bied. 

LeieeaUrHoCT 

BweandHogg, 

Lodo 

Moor,   


a.  d.       i.d. 

81  6  to  88  6 
18  0  to  88  6 
80  0  to  866 
16  6  to  81  0 
18  a  to  84  « 
16  6  to  88  0 
9  0  to  IS  0 
7  6  to    9  0 


SCOTCH. 

Hogg, 

Eiva  and  Hogg.  . 

Gbe^ot,  white. 

lAid,  washed, 
..    uirBBlied.. 

Koor, lAlto,  .s 

..    Md.  wariied 

. .      . .    unwaahed.... 


i.d.  a.  d. 
31  6  to  86  6 
19  0  to  84  0 
18  0  to  88  6 
U  6  to  16  6 
9  6  to  13  0 
8  4  to  11  8 
6  6  to  9  4 
6  6  to    7  4 
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INDEX. 


Acreage  under  tillage  in  Scotland,  the, 

1855,  256—1856,  603. 
Agricultural  chemistry,  rise  of,  43. 
Agricultural  department  of  the  Crystal 

Palace,  a  walk  and  a  talk  through  the, 

516 — continued,  579. 

AaRICULTUBAL  EXHIBITION  AT  PaBIS, 
THE,  410. 

Agricultural  implements  at  the  Paris 
exhibition,  219,  424. 

Agricultural  Laboubebs,  report  of 
Synod  of  Angus  and  Mbarns  on, 
397 — wages  of,  on  the  Continent,  119. 

Agricultural  Labourers'  Dwellings  Asso- 
ciation, the,  675. 

Agricultural  machines,  the,  at  the  Crys- 
tal Palace,  520. 

Agricultural  meetings,  summary  of,  596. 

Agricultural  Meteorology  and  Phy- 
siology, 339. 

Agricultural  Notes  in  Ohio  and 
Michigan,  451. 

Agricultural  produce,  gross,  in  Scotland, 
260— the,  at  the  Paris  exhibition,  425. 

Agricultural  schools  of  France,  the,  1 1 2. 

Agricultural  science,  the  nomenclature 
of,  227. 

Agricultural  Statistics  of  1865,  the, 
249. 

Agricultural  Statistics  of  1856,  the, 
603 — ^importance,  &c  of,  177 — the 
collection,  &c.  of,  597. 

Agricultural  summary  for  the  quar- 
ter, 693,  672. 

Agriculture  as  represented  in  the 
Frbnch  exhibition,  207. 

Agriculture,  Sciences  applicable  to, 
433 — Geology  continued,  662. 

Agriculture,  progress  of,  on  the  Conti- 
nent, 110 — former  state  of,  in  Qreat 
Britain,  196— the  modem  town  drain* 
age  system  considered  with  reference 
to,  282. 

Algiers,  what  may  be  expected  from,  661. 

Ammonia,  quantity  of,  in  the  atmo- 
sphere, 1 3. 

Anbury,  causes  of,  in  turnips,  132. 

Angus  and  Mearns,  report  of  Synod 
of,  as  to  Agbioultubal  Laboubxrs, 
897. 


Appold's  centrifugal  pump,  581. 

April  1855,    characteristics    of,    306 — 

1866,  625. 
Arbonne,  the  salt  district  of,  393. 
Artesian  well  drainage  system,  the,  474. 
Ashby's  patent  smut-machine,  521. 
Atkins'  reaping-machine,  73-— trial  of, 

149. 
August  1855,  characteristics  of,  309 — 

1856,  629. 
Austiia,  number  of  pigs  in,  30. 
Austrian  pine,  the,  164. 

Bacon,  imports  of,  into  Liverpool,  29. 

Barley  flux,  the,  124. 

Beadeu's  patent  eaves  gutter  tile,  661. 

Bean,  the  garden  and  field,  89. 

Beet,  extent  of  cultivation  of,  in  France, 
216. 

Beet-root,  cultivation  of,  on  the  Conti- 
nent, 114. 

Belgium,  egg  trade  of,  481 . 

Beirs  reaping-machine,  on,  222. 

Bentale's  root-pulper,  666. 

Bin  Hill  plantations,  the,  161. 

Birmingham,  the  sewage-water  of,  407. 

Blackears,  a  disease  of  cereals,  132. 

Bothies,  picture  of,  400 — their  effects, 
&C.,  401. 

Boussingault  on  the  action  of  nitrates  of 
potash  and  soda  on  vegetation,  319. 

Boydell's  endless  railway,  647 — trial  of 
it  in  ploughing,  560. 

Brazils,  large  consumption  of  the  pig  in 
the,  33. 

Bread,  the  supply  of,  to  London,  877. 

Broom  rape,  the,  206. 

Bruckman,  Dr,  his  system  of  drainage, 
476. 

Buckman,  Pi'ofessor,  on  finger-and-toe 
in  turnips,  232. 

Burch's  reaping-machine,  description  of, 
66. 

Bum,  R.  S.,  additional  notes  on  the 
preservation  and  drying  of  grain  by, 
136 — Mechanical  aids  to  steam  clo- 
ture by,  543 — ^Notes  on  novelties  at 
the  Smithfield  Club  show  by,  651. 

Burnet,  Mr,  on  the  potato  disease,  21. 

Burning  clay,  on,  664. 


INDBX. 
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Burney's  wheat  tank,  524. 

BiTTGHBB  MBAT,  PRicBS  OF,  February  to 
May  1865,  96— June  to  August,  176— 
September  to  November,  248 — De- 
cember 1855  and  January  1856,  838 
— February  to  May,  432 — June  to 
August,  528 — September  to  Novem- 
ber, 602— December  1856  to  January 
1857,  683. 

Caird,  Mr,  on  town  sewage,  292. 

Caimie's  plantations,  the,  161. 

Caliche  of  Peru,  the,  319. 

Calves,  on  the  weights  and  breeds  of,  81 
— system  of  fiekttening,  &c.  for  London, 
872. 

Canada,  milnber  of  pigs  in,  30 — ^produc- 
tion, &c  of  grain  in,  190. 

Cancer,  a  plant  disease,  134. 

Carbon,  on  the  so\irces  of,  in  plants,  46. 

Carolina  ricb,  culture  of,  266. 

Cattle,  mode  of  managing,  on  the  Conti" 
nent,  114  elaeq. — statistics  of,  in  Scot- 
land, 259 — efifects  of  railway  travel- 
ling, &c.  on,  370— the,  at  the  Pans 
Exhibition,  416 — American,  451. 

Cembran  pine,  the,  163. 

Central  farmer's  club,  the,  on  leases,  673. 

Cereals,  pestilences  to  which  subject  in 
the  middle  ages,  28. 

Chadwick,  Mr,  on  town  manures,  287 
et  aeq. 

Chambers's  broadcast  manure-distribu- 
tor, 654— Water-drill,  655. 

Chandler's  lever  press-wheel,  &c.,  653 — 
liquid-manure  drill,  654.  ■ 

Charcoal  as  a  deodoriser,  296. 

Chemistry,  benefits  to  agriculture  from, 
433,  440. 

Chicago,  sketches  at,  464. 

China,  the  pig  trade,  &c.  in,  32. 

Chronic  diseases,  pathology  of,  in  plants, 
125. 

Chums,  various  new,  582. 

Cincinnati,  the  pork  trade  of,  35, 36 — ^pig 
slaughtering  in,  36. 

Clay,  on  burning,  664 

Clayton's  brick  and  tile  machine,  526. 

Clayton's  and  Shuttleworth's  portable 
grinding-mill,  520. 

Clover  dodder,  the,  205 — sickness,  the 
causes,  &c.  of,  199. 

Club,  a  disease  in  cabbages,  &;c.  133. 
.  Cochin  China  fowls,  on,  332. 

Gacoa  nut,  culture  of  the,  in  Ceylon, 
619  et  seq. 

Consumption,  a  disease  in  plants,  132. 

Continent,  progress  of  agriculture  on 
the,  110. 

Com  exchange  and  trade  of  London, 
the,  377. 

Corstcan  pine,  the,  163. 

Cotton  trade,  &c.  of  New  OrleanSy  536. 


Coumier^a  reaping-machine,  222— trial 
of,  148. 

Cows  and  their  calves,  comparative 
weights  of,  81. 

Crawford,  James  C,  on  the  growth  of 
New  Zealand  flax,  170. 

Crops,  proportion  under  different,  in 
Scotland,  1856,  607 — leases  and  rota- 
tions of,  672. 

Cropping,  continental  system  of,  117. 

Crosskill's  reaping-machine,  72. 

Crystal  Palace,  $ee  Agricultural  depart- 
ment. 

Cultivated  plants,  British  collection  of, 
at  the  Paris  Exhibition,  212 — French, 
214 — remarks  on  the  hereditary  pro- 
perties of,  314. 

Curl  in  the  potato,  causes,  &&  of  the,  26. 

Dairy  management,  continental,  113. 

Darling,  Mr,  on  the  potato  disease,  21. 

Davy,  Su*  H.-,  rise  of  agricultui*al  che- 
mistry under,  43. 

December  1855,  characteristics  of,  312 
—1856,  683. 

DbBP  land  CULTUHB,  THB  SYSTEM  OV,  AT 

Tester,  1. 
Defoliation,  premature,  in  plants,  127. 
Denton,  J.  B.,  on  land  draining,  465. 
Deodar  cedar,  the,  in  the  Highlands, 

162. 
Deodorisers,  on,  296. 
Detroit,  town  of,  456. 
Dickinson's    instructions   for    growing 

Italian  rye-grass,  review  of,  588. 
Diseases,  first  prevalence  of  acute,  17. 
Doctoring  of  seeds,  the,  166. 
DoDDs'  FOOD  OF  LoNDON,  revicw  of,  364. 
Dorking  fowls,  on,  332. 
Drainage,  remarks,  on,  465— acts,    the 

various,  466  —  expenditure  required 

for,  469 — the  various  systems  of,  470 

—in  France,  Lavergne  on,  209. 
Drainage  act  of  France,  the,  514. 
Draining,  origin  and  progress  o^  434. 
Draining  of  land,  on,  by  John  Towers, 

384. 
Dray's  reaping-machine,  67,  72. 
Dry  gangrene,  a  disease  in  plants,  123. 
Dry  rot,  a  plant-disease,  134. 
Dudgeon,  Mr,  on  the  potato  disease,  19. 

Economical  manure,  the,  598. 

EoGs   AND  Poultry,  the  tradb  and 

COMMERCE  IN,  478. 

Eggs,  consumption  of,  in  England,  376 — 

in  the  kingdom,  4  80 — salted,  pickled, 

and  condensed,  487. 
Elbctricitt,  Universal,  152. 
England,  former  state  of  agriculture  in, 

196. 
English  and  Scotch  ploughfly  compariaon 

of,  379. 
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Epidemics,  first  appearance  of,  18. 
Ergot,  causes,  &c.  of,  130. 
Exall's  reaping-machine,  66— patent  end- 
less round-saw,  660. 
Exhibition  of  1851,  the,  411. 

FaBH-STBADINO  UNDEB  one  BOOT,  DB- 
8CBIPTI0N  OF  A,  58. 

Fabmbbs'  Note-Book,  the.  No.  XL VIII. 
81  — No.  XLIX,  161— No.  L.  227— 
No.  LI.  814— No.  LIL  379— No.  LUL 
503~No.  LIV.  679— No.  LV.  661. 

Fanners'  rain-gauge,  the,  by  J.  Towers, 
386. 

Fanning,  profits  from  good,  in  France, 
668. 

Fat  stock  and  poultry,  shows  of,  679. 

Feathers,  the  trade  in,  488. 

February  1866,  characteristics  of,  804 — 
1866,  624. 

Feeing  markets,  effects,  &c.  of,  402. 

Feldberg,  the,  391. 

Female  bothie8,introduction  of,  and  their 
effects,  401. 

Ferguson,  J.  D.,  description  of  a  furm- 
steading  under  one  roof  by,  68. 

Ferryman's  chum,  668. 

Flabs  Pbices,  the,  for  1864,  93—1855, 
429. 

Fingers  and  toes  in  turnips,  causes,  &c. 
of,  133. 

Fish  guano,  manufacture,  &o.  of,  in 
France,  211. 

Fishes  and  fisheries,  on,  636. 

Fissure,  the,  in  plants,  129. 

Fleetwood's  portable  malt-house,  524. 

Food  of  London,  the,  364. 

Fowler's  reaping-machine,  72  —  steam 
plough,  performance  of,  437 — drain- 
ing plough,  679. 

France,  competition  of  beapino- ma- 
chines IN,  147— number  of  pigs  in,  31 
— agricultural  state  and  progress  of, 
112— on  the  consumption  of  guano  in, 
172 — production,  &;o.  of  grain  in,  191 
— a^cultural  products  o^  at  the  Paris 
Exhibition,  216 — consumption,  &c.  of 
eggs  in,  482~the  drainage  act  of,  614 
— ^profits  from  good  fanning  in,  663. 

Fbxnch  exhibition,  aobicultubB  as 
bepbesbnted  in  the,  207. 

Fruits,  infiammation  of,  123. 

Oardener,  Mr,  on  the  potato  disease,  21. 

Geology,  relations  of,  to  agriculture,  442 
—continued,  662 — Page's  Text-books 
of,  reviewed,  685. 

Glasgow,  pigs  slaughtered  in,  30. 

Gordon,  Mr,  on  the  potato  disease,  21. 

Gorrie,  David,  on  planting  in  the  High- 
lands by,  161 — on  insects  injurious  to 
pine-trees,  238  — on  the  hereditary 
properties  of  cultivated  plants,  814. 


GouBOT,  Count  DByAoBicmanrBAi.  tour 

OF,  110. 
GbaIN,  &C.,  FIAB8  FRICXB  OF,  FOB  1854,  93 

— 1866,429— average  prices  o^  Febru- 
ary to  May  1865, 96 — ^weekly  averages, 
fb. — prices  at  foreign  markets,  96 — 
average  prices,  June  to  August,  175 — 
weekly  averages,  ib, — prices  at  foreign 
markets,  1 76— average  prices  of,  Sep- 
tember to  November,  24  7— weekly  aver- 
ages, i5.— foreign,  248— average  prices, 
December  and  January,  837 — ^weekly 
Averages,  ib. —  foreign,  338  —  average 
prices,  February  to  May  1866,  431 — 
weekly  averages,  t6. — ^foreign,  432 — 
average  prices  of,  June  to  August,  627 
— weekly  averages,  ib,  —  fbreign,  628 
— average  September  to  November, 
601— weekly,  t6.— foreign,  602— aver- 
age, December  1856  and  January  1857, 
682— weekly,  t5.— foreign,  683. 
Gbain,  additional  notes  on  THB  FB£- 

SEBYATION  AND  DBTING  OF,  186. 

Gbain,  the  PBODucnoN,  consumption, 

AND  COMMEBCE  OF,  IN  GbBAT  BBITAIN, 

Ambbica,  and  Fbanob,  177. 

Granaries  of  London,  the,  378. 

Grapes,  kinds  of,  grown  on  the  Rhine, 
496. 

Great  Britain,  pigs  in,  80— imports  of 
grain  into,  178 — production,  consump- 
tion, ftc  of  gnon  in,  180  et  ieq. — 
agricultural  products  of,  at  the  Paris 
^diibition,  212  —  consumption  of 
poultry  and  eggs  in,  480. 

Greece,  agricultural  products  of,  at  the 
Paris  exhibition,  219. 

Green-manuring,  on,  84. 

Guano,  on  the  consumption  of,  in  France, 
172— the  demand,  osc.  for,  in  France, 
211 — on  the  exclusive  use  of,  382— on 
the  present  high  prices  of,  ftc.,  676. 

Guano  frauds,  and  the  detection  of  Uiem, 
510. 

Guibal's  deep-digger,  220. 

Gummy  flux,  the,  in  plants,  124. 

Gwynne's  centrifugal  pump,  581. 

Hallein,  salt  mines  of,  898^ 

Hamburg  fowls,  on,  332. 

Hams,  imports  of,  into  Liverpool,  29. 

Hanson's  potato-digger,  652. 

Harris,  Mr,  on  the  vine  disease,  27. 

Harvest  of  1856,  the,  693. 

Haymaking,  continental  system  of,  118. 

Heathcot's  steam  plough,  646. 

Hebrides,  commencement  of  the  potato 
disease  in  the,  23,  25. 

Hepburn's  stack-stathel,  389. 

Hexham  farmers'  club,  the,  on  leases, 
672. 

Highland  Society,  the,  and  the  agricul- 
tural statistics,  25 1. 
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HigfalandB,  pUm^g  in  the,  101. 

HOO,  OOMXSRGIAL  FRODUOTS  OT  THB,  29. 

Hogfli'  bristles,  supply  of,  31. 
Honey-dew  flux,  the,  in  plants,  124. 
Horses,  proportion   of,  to   acreage   in 

Scotland,  258. 
Hoskyn's  steam  plough,  description  of, 

653. 
Howard's  English  plough,  on,  879. 
Humus,  Liebig  on,  46. 
Hungary,  the  hog  in,  34. 
Hussey's  reaping-machine,  67— trial  of, 

150. 
Huxtable,  Mr,  on  liquid  manure,  99. 
Hydraulic  ram,  the,  522. 
Hylurgus  piniperda,  the,  238. 

Inflammation,  remarks  on,  120. 

Insects  injurious  to  pine-trees,  on,  238. 

Inundations,  does — thorough  -  draining 
induce,  507. 

Ireland,  Supply  of  meat,  &;c.  to  Lon- 
don &om,  369 — ^imports  of  eggs  from, 
482. 

Irrigated  meadows,  continental,  113. 

Irrigation,  the  theory  of,  105. 

Italian  rye-grass,  value  of,  214— Dickin- 
son's instructions  for  growing,  588. 

Italy,  the  irrigated  meadows  of,  105 — 
agricultural  products  of,  at  the  Paris 
exhibition,  217. 

January  1855,  characteristics  of,  308 — 
1856,  622. 

JOHNBTON,  THE  LATB  PBOrUSSOB,  244. 

June  1855,  characteristics  of,  307 — 1856, 

627. 
July  1855,  characteristics  of,  307— 1856, 

628. 

Keevil's  cheese-making  apparatus,  fl69. 
Kemp,  T.  Lindley,  an  attempt  at   an 

outline  of  yegetable  pathology  by,  17, 

120. 
Kentucky,  fivming  in,  451. 
Keythorpe  drainage  system,  the,  472. 

Land  dbainaoi,  a  fsw  notks  on,  its 

PBOORJnS  AND  PR0J«7IB,  465. 

Land-draining,  by  John  Towers,  884. 
Larch,  the,  in  the  Highlands,  162. 
Lard,  imports  of,  into  Liyerpool,  29 — 

product  of,  in  the  United  States,  38 

ti  M^.— oil,  manuflicture^  &c  o(  40, 

41. 
Laurent's  reaping-machine,  trial  of,  149. 
Lavergne,  Leonce  de,  agriculture,  &c  at 

the  Great  Exhibition  by,  208. 
Lawes,  Mr,  the   controyersy  between, 

and  Liebig,  49  —  on  town  manures, 

288  et  teq, — the  views,  &a.  of,  839  el  seq. 
Leadenhall  market,  sales  of  meat,  &o. 

in,  871. 


I  and  rotations  of  crops,  on,  672. 
Lepra,  a  disease  in  plants,  135. 
Libbig's  Mineral  Thbort  tbstbd  bt 

FRAonoE,  48— remarks  on  it,  97,  230 

^-on  clover  sickness,  200. 
Light,  importance  of,  to  plants,  97* 
Lime,  origin  of  the  use  of,  434. 
Liquid  manure,  on  the  mixing  of  salt 

with,  883. 
Liquid  -  manuring    and    irrigation, 

thbort  of,  97. 
Live  stock,  consumption  of,  in  London, 

368 — the,  at  the    French  exhibition, 

414  et  seq. 
Liverpool,  importations  of  pigs,  pork,  &c. 

into,  29. 
Lois  Weedon  husbandry,  the,  58,  389, 

341. 
London,  the  food  of,  864— consump- 
tion of  pigs,  &&  in,  80 — population, 

extent,  &c.  of,  365— consumption  of 

poultiy  in,  480. 

M'Cormick's  reaping-machine,  71,  222 — 
trial  of,  149. 

Macdowall,  Colonel,  on  the  potato  dis- 
ease, 21. 

M'Lagan,  Peter,  Agricultural  exhibition 
at  Paris  by,  410. 

Macvicar,  Dr,  on  Tropical  cultivation 
and  its  limits,  612. 

Maise,  use  of,  on  tlie  Continent  for  forage, 
113. 

Malaria,  on,  534. 

Manchester,  pigs  slaughtered  in,  80. 

Mangel-wurzel,  culture,  &c.  of,  834. 

Manny's  reaping-machine,  trial  of,  149. 

Manufacturing  towns,  thb  sbwagi 
water  of,  407. 

Manures,  improvement  in  use  of,  436 — 
experiments  on  turnips  with  different, 
667. 

Manurial  effects  of  cakes  from  oleaginous 
seeds,  experiments  on,  669. 

March  1855,  characteristics  of,  805 — 
1856,  625. 

Maroite  of  Northern  Italy,  the,  105. 

Biathis,  C.  H.,  notes  on  the  weights  and 
breeds  of  calves  by,  81. 

May  1855,  characteristics  of,  807—1856 
626. 

Maynard's  turnip  press  drill  and  oil-cake 
bruiser,  522. 

Meat  killed,  quantity  o^  supplied  to 
London,  870. 

Merino  sheep,  the,  at  the  Paris  exhibi- 
tion, 421. 

Meteorology,  connection  of,  with  agri- 
culture, 441. 

Michigan,  Agricultural  notes  in,  456. 

Milch  cows,  mode  of  management  of,  on 
the  Continent,  118. 

Mildew  in  plants,  128. 
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Milk,  sapply  of,  to  London,  875. 
Mineral  springs  of  Qermany,  geology  of 

district  of,  390. 
Mississippi,  the  delta  or  the,  529 — the 

mouth  of  the,  ib, 
Mississippi  steamer,  a,  539. 
Mitcham  common,  capabilities,  &o.  of, 

885. 
Mixing  of  seeds,  on  the,  599. 
Mohl  on  vegetable  physiology,  remarks 

on,  98. 
Moist  gangrene,  a  plant  disease,  134. 
Monstrosities  in  plants,  on,  135. 
Moore,  Francis,  his  idea  of  steam-culture, 

545. 
Moziere's  reaping-machine,  trial  of,  149. 

Napoleon  III.,  arrangements  of,  as  to 

the  Agricultural  exhibition,  il2  et  seq, 
Natchez,  sketches  at,  540. 
Nauheim,  the  salt  spring  of,  390. 
Negroes,   the,    in   the   rice-grounds    of 

Carolina,  275. 
New  Orleans,  sketches  at,  536. 
New  York,  the  pig  trade  of,  87. 
New  Zealand  flax,  on  the  growth  of,  in 

the  Highlands,  170. 
Newgate  market^  sales  of  meat,  &c.  in, 

371. 
Newton's  reaping-machine,  73. 
Nitrogen,  source  of,  in  plants,  47 — assi- 
milation of,  by  plants,  339. 
Nitrates,  on  the  source  and  \ise  of,  in 

agriculture,  328. 
Nitrates  of  potash  and  soda,  on  the  action 

of,  on  vegetation,  319. 
North  America,  commencement  of  the 

potato  disease  in,  23,  25. 
Norton  ft  Borie's  brick-making  machine, 

521. 
November  1855,  characteristics  of,  311 — 

1856,  631. 

October  1855,  characteristics  of,  311— 

1856,  630. 
Ohio    and    Miohiqav,    Agbicultubal 

NOTES  IV,  451. 

Oleaginous  seeds,    manurial  effects  of 
cakes  from,  669. 

Page's  Text-books  of  Geology,  review  of, 

585. 
Pabis,  Uniybbsal  AoBioni/ruBAL  xxhi- 

BITIOH  AT,   410~sy8tem    of  treating 

town  manure  at,  800. 
Patterson's   clod  -  crusher,   683  —  roller 

mill,  667 — chum,  ib. 
Peru,  the  deposits,  &c.  of  saltpetre  in, 

319. 
Pestilences,  vegetable,  28. 
Phillips'  reaping-machines,  78. 
Phomicum  tenax,  on  the  growth  of  the, 

170. 
Phosphates,  uses,  &o.  of,  in  soils,  845. 


Pigs,  number  of,  in  the  United  Kingdom, 
imported  into  Liverpool,  &c.,  29. 

Pine-barrens,  the,  of  America,  267. 

Pine-trees,  insects  injurious  to,  238. 

Pitt's  thrashing-machine,  221. 

Plants,  epidemics  among,  18 — on  their 
power  of  selecting  food,  103 — ^the 
inflammations  of,  120 — the  hemorrhage 
and  dropsies  of,  123 — ^the  chronic  dis- 
eases of,  125 — surgical  diseases,  135 — 
action,  &c.  of  electricity  on,  1 53. 

Planting  in  the  Highlands,  on,  161. 

Plough,  defective  action  of  the,  14. 

Plough,  the,  at  the  Paris  exhibition,  220, 
424 — and  ploughing  matches,  879. 

Ponton's  plough,  379. 

Poole,  M.,  reaping-machine  patented  by, 
70,  72. 

Pork,  imports  of,  into  Liverpool,  29. 

Potassa,  deficiency  of,  as  a  cause  of  the 
potato  disease,  25. 

Potato  curl,  causes,  &a  of  the,  26— dis- 
ease, Lindley  Kemp  on  the,  18. 

Potato  crop,  experiments  on  the,  670. 

Poultry  progress  during  1855,  332. 

Poultiy,  supply  of,  to  London,  876 — ^at 
the  Paris  exhibition,  423 — consump- 
tion, &C.  of,  in  the  United  Kingdom, 
478— artificial  hatching  of,  486. 

Pratt,  Mijor,  his  proposed  steam-culture, 
546. 

Produce,  estimates  of,  1856,  608, 609. 

Bain  gauge,  the  Farmers',  386. 

Ramsay,  David,  his  ideas  of  steam-cul- 
ture, 545. 

Bandall's  reaping-machine,  70. 

Reaping-machines  and  their  htven- 
tobs,  patent  bepobt  on,  65. 

ReaPINQ-MACBINES,    COMPETITION    OF,    US 

France,  147. 
Reaping-machines,  chronological  list  of, 

76— at  the  Paris  exhibition,  221. 
Red  Cloveb,  on,  196. 
Red  sickness,  the,  in  plants,  129. 
Revenue,   the,  March  1854  to  March 

1855,  96— June  1854  to  June  1855, 

176 — September  1854  to   September 

1855,  248— December  1854  to  Decem- 
ber 1855,  338— March  1855  to  March 

1856,  482— June  1855  to  June  1856, 
528 — September  1855  to  September 
1856,  602— December  1855  to  Decem- 
ber 1856,  683. 

Rhine,  vinetaBds  of  the,  490. 

Rice,  culture  of,  on  the  Mississippi,  532. 

RlCE-OBOUNDS  AND  CUI/rURE  OP  CARO- 
LINA, THE,  268. 

Richardson,  Sir  John,   on  the  potato 

disease,  20. 
Ridley's  reaping-machine,  68,  72. 
Road  reform,  the  agitation  for,  598,  681. 
Rock-salt,  beds  of,  392. 
Romaine's  steam-cultivator,  on,  557. 
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Romans,  large  use  of  the  pig  among  the, 
S3. 

Rotation  of  orops,  on,  503. 

Rothamstead  experiments,  the,  839,341. 

Russell,  R.,  theory  of  liquid-manuring 
and  in'igation  by,  97 — the  nomencla- 
ture of  agricultural  science  by,  227 — 
on  the  culture  of  Carolina  rice,  266 — 
— agricultural  meteorology  and  physi- 
ology by,  339 — Agricultural  notes  in 
Ohio  and  Michigan  by,  451 — ^the  delta 
of  the  Mississippi  by,  529. 

Rust  in  plants,  128. 

Salmon  and  Pisciculture,  634 — ^sketch 

of  the  natural  history  of  the,  636. 
Salt,  on  the  agricultural  properties  and 

uses  of,  167 — mixing  of,  with  liquid 

manure,  383. 
Salt  spring  of  Nauheim,  the,  390. 
Saltpetre,  action  of,  on  vegetation,  319. 
Samuelson's  combined  machine,  656. 
Sandusky,  farming,  &c  at,  455. 
Savannah,  sketches  at,  266. 
Saxony,  agricultural  products  of,  at  the 

Paris  exhibition,  217. 

SOIENOES    APPLICABLE    TO    AORIOULTURE, 

THE,  433 — OBOLOQY,  Continued,  562. 

Scotch  ploughs,  comparison  of,  with  Eng- 
lish, 379. 

Scotland,  pigs  in,  30 — fiars'  prices  of 
grain  in,  1854,  93—1855, 429— former 
state  of  agriculture  in,  196 — agricul- 
tural statistics  of  1 855  for,  249— supply 
of  live  stock  to  London  from,  369 — 
the  agricultural  statistics  of  1856  for, 
603  et  seq. 

Scott,  Mr,  on  ploughing  matches,  880. 

Scottish  Meteorological  Society,  Uie,  674. 

Sedging,  a  disease  in  oats,  132. 

Seeds,  the  doctoring  of,  166 — on  the 
mixing  of,  699. 

September  1855,  characteristics  of,  310 
—1856,  630. 

Sewage,  discussion  at  the  Society  of  Arts 
on,  678. 

SEWAQE  -  WATER  Or  MANUFAOTURINO 
TOWNS,  THE,  407. 

Sewerage,  rise  of  our  modem  system  of, 

283. 
Sharman's  tubular  hand-rake,  583. 
Sheep,  statistics  of,  in  Scotland,  259 — 

feeding  of,  on  prepared  food,  833 — at 

the  Paris  exhibition,  420. 
Simmonds,  P.  L.,  on  the  commercial  pro- 
ducts of  the  hog,  29. 
Simmonds,  P.  L.,  the  trade  in  eggs  and 

poultry  by,  478. 
^ve-sale  at  New  Orleans,  a,  538. 
Smith,   Mr,    of  Deanston,  his  subsoil 

ploughing,  15. 
Smith,  Mr,  the  experiments  of,  at  Lois 

Weedon,  841  et  teq. 
Smith,  H.,  reaping-machine  by,  71. 


Smith,  W.,  reaping-machine  by,  70. 

Smithfield,  abolition  of,  and  tiie  new 
market,  374. 

Smithfield  club  show,  notes  on  novel- 
ties AT  THE,  651. 

Smut  in  wheat,  causes,  &c.  of,  131. 

Soil,  relations  of,  to  the  potato  disease, 
21. 

Soils,  origin  of,  445. 

Spanish  fowls,  on,  332. 

Special  manures,  on,  598. 

Springfield,  agricultural  exhibition  at, 
451. 

Stable-fittings,  various  improved,  525. 

Stack- stathels,  on,  388. 

Stacy's  reaping-machine,  67. 

Steam  culture,  mechanical  aids  to, 
543. 

Steam-plough,  the,  436. 

Stephens'  Tester  deep  land-culture, 
review  of,  1. 

Stephens,  Mr,  his  account  of  the  Tester 
culture,  54. 

Stephens'  Catechism  of  Agricultiire,  re- 
view of,  242. 

Stock,  Scottish  statistics  regarding,  258 
—statistics  of,  1856,  606. 

Subsoil  ploughing,  origin  of,  435. 

Subsoils,  how  to  render  useful,  9 — ^for- 
mation of,  10. 

Surrey,  want  of  drainage  in,  385. 

Swedish  turnip,  hybridisation  of  the, 
600. 

Swine,  the,  at  the  Paris  exhibition,  422. 

Swiss  cattle,  the,  at  the  Paris  exhibition, 
417. 

Switzerland,  use  of  salt  with  liquid  man- 
ure in,  383. 


Tarapaca,  beds  of  saltpetre  in,  319. 

Tenthredo  pini,  the,  241. 

Thermometrographia  for  the  year  ending 
October  1855,  234. 

Thompson's  hay-making  machine,  655. 

Thorough-drainage,  docs  it  tend  to  pro- 
duce inundations,  507. 

Thorp,  Rev.  W.,  on  clover  sickness,  201. 

Thrashing-machines  at  the  Paris  exhibi- 
tion, 221. 

Tillage,  acreage  imder,  in  Scotland,  1855, 
258—1856,  603. 

Towers,  Mr,  on  the  garden  and  field 
bean,  89 — ^universal  electricity  by,  152 
— characteristics  of  the  year  1855  by, 
303 — on  mangel-wurzel,  334 — land- 
draining  by,  384 — the  farmers'  rain- 
gauge  by,  386— on  rotation  of  crops, 
503 — characteristics  of  the  year  1856 
by,  622 — on  burning  clay,  664. 

TOWN-DRAXNAGB  SYSTEM,  OUR  MODERN, 
282. 

Town  manures,  proposed  modes  of  deal- 
ing with,  286. 
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Tropical  oultiyation  and  its  LDins, 
ON,  612. 

Tully  Jethro,  his  theory  of  vegetable 
nutrition,  &c.,  343. 

Turner'B  agricultural  steam-eDgine,  523. 

Turnips,  the  Rothamsted  and  Lois  Wee- 
don  experiments  with,  841  et  seq. — ex- 
periments on,  with  different  manures, 
667. 

Tweeddale,  Marquis  of,  deep  land-culture 
on  the  estates  of,  1. 

Tweeddale  plough,  the,  4,  381. 

Tweeddale  subsoil  trench-plough,  the,  5. 

Typhus  fever,  analogy  between,  and  the 
potato  disease,  24. 

Ulceration,  a  disease  in  plants,  133. 

United  States,  the  number  of  pigs  in,  80 
— ^the  pig  trade  in,  84  et  seq. — ^produc- 
tion, &c.  of  grain  in,  184 — consump- 
tion, &c  of  eggs  in,  483. 

Urine,  as  a  liquid  manure,  on,  101  et  seq. 

Usher^s  steam-plough,  547,  552. 


Veobtable  Pathology,  an  atteiift  at 
AN  outline  of.  Section  viL  The  con- 
tagious and  epidemic  diseases  of  plants, 
17 — Section  viiL  The  inflammations 
of  plants,  120  —  Section,  ix.  Their 
hemorrhage  and  dropsies,  123 — ^their 
chronic  diseases,  125. 

Vine  disease,  pathology,  &c.  of  the,  27. 

VlNETABSS  OF  THE  RhINE,  THE,  490. 

Wages,  continental  rates  of,  119. 
Ward,  Mr,  on  town  sewage,  294. 
Warren's  patent  expanding  plough,  652. 
Watery  flux,  the,  in  plants,  124. 
Way,  Professor,  on  ammonia  in  the  at- 


mosphere, 18— on  mannrea,  &c,  99, 
10 J— on  liquid  manure,  287,  288,  292. 

Weston,  Sir  R.,  introduction  of  red  dover 
by,  197. 

Whamcliffe,  Lord,  his  inrstem  of  drain- 
age, 471. 

Wheats  the  doctoring  of,  167 — ^increasing 
consumption  of,  180 — effects  of  the 
Tester  culture  on,  818 — ^the  Rotham- 
sted and  Lois  Weedon  experiments 
with,  841  et  seq. — increased  growth  of, 
in  Scotland,  1856,  605. 

White  sickness,  the,  in  plants,  128. 

Whitechapel  market,  sides  of  meat^  &c 
in,  871. 

Whitworth's  reaping-machine,  descrip- 
tion of,  65. 

Wieliczka,  salt  mines  of,  892. 

Wild  oats,  transmutation  of,  600. 

Wolverhampton,  pigs  slaughtered  in,  30. 

Wool,  pbices  of  English  and  Scotch, 
May,  96 — August,  176 — November, 
248-^anuary  1856,  888— May  1866, 
482— August,  628— November,  602— 
January  1867,  683. 

Wools,  English,  at  the  Paris  exhibition, 
212. 

Wrightson,  F.,  the  sewage-water  of  mana- 
facturing  towns,  by,  407. 
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